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ANISING 


By far the most important reason for galvanizing 
Wire is to provide protection against corrosion. 
The strength of the resistance to such corrosion 
is governed by the degree of purity of the zinc 
coating which, with the BRyanisinc process, is 
applied electrically and reaches 99°99%, purity— 
99-999%, is by no means unusual. 


BRyanisinc the last word in Galvanizing provides 
the strongest defence against constant attack—it is 
the latest development in Galvanized Wire. 
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PUBLIC NOTICES 





ice is Hereby Given that 
por ‘AN FLANGE and MANUF ACTUR- 
SEEK LEAVE * AMEND the 

rio N of LETTERS PATENT No. 
: ated en Improvements Siatieg to the 

tar of Three ded Sheet Metal Structures. 
4 the proposed a@ 
cr i a Official Journal (Patents), 
Hor gated September 8th, 1943. 

pn may give NOTICE of ogrom- 
fo the amendment by eevee Patents 
No. 19 at the PATENT OFFICE, 
are BUILDINGS, London, 
pac = the 8th October, 1943. 8294 


NGAN AND DISTRICT MINING 
AND TECHNICAL COLLEGE 


e Governing ng Body Invites 


ATIONS for the POST of 
sPUTURER in CAL ENGI- 


1] Engineering Department at Sunderland 
oT College. B pny to commence on Ist 
mber, 1943, as soon as possible there- 
et iiates Should hold a good Honours 
in Electrical Engineering and have 2 s 
apeiaes in industry_and in teaching. 

accordance with the Burnham eee 
with a special allowance £48 
» and war bonus in accordance with the 


ward. 

particulars and application form will 
’ by the undersigned on receipt of a stamped 

foolscap envelope. Last date for the 
"7 applications, a ee aso 1943. 


Ss 

Principat wad Clerk to the 
"he Body. 

September, 194: 8293 


SITUATIONS OPEN 


ES TESTIMONIALS, Nor 
mans SPECIFICALLY REQ' 


VERTISERS UNDER BOX NUMBERS 
N VEITUATIONS OPEN SECTION. 
te ets of St qopiennt er the Proprietors 
ef notices that vacancies 
ot of ——s from the 
These notices (limited to one line) 
charge, and 








‘ORIGINALS, 








y free of co-operation is 


amendment were” 
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IMPORTANT 
/ in Situations Open Column 
_ themselves acquainted with 
ATUTORY RULES & ORDERS 
1941 No. 2069 
TION ON ENGAGEMENT ORDER 


a First-class WORKS’ PRODUC- 
MANAGER oe Serena Boiler- 





dual must be able to Control Workpeople 
posas vim and a. 298 lications 
d in confidence.—Address, Engi- 
Office. 292 A 





P. OFFICER REQUIRED. Some Experi- 
ence of Advert. Writing and Cai ue 
mit peotrentess, although not essent 
iy, giving ful 5 pecvinsions of oe 
ing age and sa required, to ne SRORE 
iY, Broom tay ade, Ltd., High byt ar 


YER.—E. London Bnginecring Works. 
Faniliar with Permit lations, Stock 
rol, and tal Manage: 





mental ment.— 
8248, ny Office. 8248 A 


HEF WORKS ENGINEER WANTED. for 
Works and Foundries in South 

Applicants must - a over 45 years 

ve first-c’ rience in the 

mand Maintenance of 1 eering and 
Plant and Buildings sound 
and be 


ledge, 

to Take Charge of ban whole =e. 

of a large works. The post is a 

t one, with an old-established com- 

> and —— should give ‘in ehton details 

; 7 in chronologica’ 

» and state the sak 3 gar Address, 
The Engineer ~ 8296 A 








AL ENGINEER RBQUIRED for 
PERMANENT POST on work of national 
uinements: Excellent general 
"tedhnical ucation, apprenticeship, 8 -_ 

7 ive experience covering large-scale 

* Salary £1000 os :. with rapid edvenee- 
} suitable man. lications, ba are 
dential, must ay ll details uali- 
i age, positions held, and “as ries 
vel—Box 253, Strand House, a 

Aa 














BABCOCK VALVE VALUE 








INDEX TO ADVERTISEMENTS, PAGE 53 


SITUATIONS OPEN 


Post You Fo Seeking Ma: 
Advertised in this Column, but # not ue 


Se Cet of who would, be ur Requirements . 
before all those be 1 one we and 





could employ pelt, 
‘* Si Wanted - 


There is no better way of co 
field for such a small charge. 


MANUF. 





fully 


giving 
of 





wo a for Heavy 
Works in West of E d. experi- 
ence on Heavy and Fine Work essential. 
Also must be used to Handling Labour. Know- 
ledge of Hydraulic os would be advan- 
tageous.—Address, 8197, The Engineer a 

A 


ORKS MANAGER WANTED. First-class 
Works 

Applicant 

with Modern 
eg, Rapid Pro- 
boone Room Work, 

Rate it Inspection, 
and with experience in Dealing with with Government 
Officials. owledge of Industrial Gearing, 
including Worm Gears, an. advan also 
must have had a successful reco: — 


Manager. First-class post-war prospects. 

lands —-. State remuneration required, 
experient and age. Apoieiens will te 
treated S strict condenses Address, 8268, The 
Engineer Office. 8268 a 





bour 
tment, 


as Works 





Construction and 
London, 500 
Shop, 
Construction experience 

The Engineer Office. 

8249 a 
UGHTSMAN (about =. for the Su ion 
(Pro- 


of the ey of F 
ceased mags” ay Minis ; £1040 to 
commence ust be resident now in the 'Metro- 
litan ve aa be in receipt of £780.—State 
present duties only to HIBBERTS, 

i Valiant oye Vicarage t, 
aw at. Doe Me pat Bs a ted 
corner “* or Teques 
that applicants who do not fulfil all the con- 
ditions will not apply. 


9716 a 
MEN, having — and/or 


ORKS MANAGER, 


han 
Welding and Steel 
essential.—Address, 8249, 








Engineer in London and Provin y_ th 
age or medically unfit “for H.M. Forces 
lary required.—Address, 


apply. State sa 
287, The Engineer Office. 8287 a 











THE FACT that goods made of raw materials in 
short supply owing to war conditions are advertised 
in this paper should not be taken as an indication 
that they are necessarily available for export. 














SITUATIONS OPEN 


SITUATIONS OPEN 


SITUATIONS WANTED 


W3NZED; SIT. for LAD Aged 14 in Good- 
class London Electrical Engineering Firm. 

—For interview to B. MORGAN, 2, Haverfield 

Gardens, Kew, Surrey. P6299 B 








IHIEF ENGINEER, Electrical and Mechanical, 
Spy ggommeoenai production, 
Z ~ ce ~ AV. ‘or 
experien 
APPOINTMENT.-—Address, P6298, The Engi- 
neer Office. P6298 B 





IRM of Old-established Cla: 
neers DESIRE to CONTA 
DRAUGHTSMAN of Lo ag eee 
with 


rking 


TE arene a 
who is conversant ry "eonti- 
— a Gay on ang Manufacture. 


A perma- 

rt silane APD position would be available 

ble soptbent. —Address, ae The 
A 








MOTIVE ENGINEERING. — 
eo ee a ie Locom: 
tive 6 - Ww. G. BAGNALL, Lid. 
are TAKE INDENTOR 


APP’ PRENTICES aie of Fi 
ticwlars, apply’ CASTLE. EN GINE W Sak | 3 


ANAGEMENT ENGINEERS, Proved Ability, 
sound Works Production Control, Pro- 
gressing, Rate Fixing, Stock Control, experience 
essential.—Address », fe Be Ca yy qualifica- 
tions, salary, 8257, fice. 
A 








TEE ASENTATIVE, me ng mas oe on 
Engineer’ irms, motor trans owners, 
manufact' UIR. 


sidered impossible. 
man.—<Address, P6286, 





UALIFIED CHEMIST REQUIRED for 
Research and Doveouen Laboratories of 

well-known firm of Chemica eers in 

mdon. The post involves Pes omen werd for 
general running of lab @ man 
of good personality. —Write, ieee full par- 
tidulars of training, qualifications, previous 
experience, and salary required. —Address, 
The Engineer Office. 


RoWate EO, A ee ray VACANCY 
ERSONNEL SUP. 


'ENDENT. _ 3 oe over 2000 work- 
people. Position offers good pros BONO” ‘imi for on 
man.—Apply in writing, 
Romford, Essex, stating age, experience, 7 

juired. 8288 a 


salary req 








for 





ORKS MANAGER REQUIRED for poo 


to produce 
and Motion Study a distinct 
peacetime prospects var rig! 
eadenen, F. - 
expected.—. 
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Page 2 
AUCTIONEERS & VALUERS, Page 54 
PATENTS, Page 2 
AGENCIES, Page 2 
FOR SALE, Pages 2, 4 and 54 
EDUCATIONAL, Page 2 
MISCELLANEOUS, Page 2 
MACHINERY, &c., WANTED, Page 2 
SUB-CONTRACTING, Page 2 


For Advertisement Rates see 
First Column Overleaf 


CLASSIFIED ADVERTISEMENTS CLOSE FOR 


PRESS-NOON WEDNESDAYS 
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Srpr, 10, 1, 








The Engineer 


Annual Subscription Rates 


(including postal charges) 
BRITISH ISLES ... ... «. 
CANADA won. es 
ABROAD 





ADVERTISEMENTS 


The Ghasees | for Ciassified Advertisements are 
line up to one inch—minimum 6/-; 
one inch or more at the rate l= 
except in the 


to the Baitor of THE ENGINEER. 


Postal ier Hesex Street, Strand, London, W.O.S. 


T Address, 
_ “ Engineer Newspaper, Estrand, London." 


Tel., Central 6565 (10 lines). 





SITUATIONS WANTED 


Ca STOREKEEPER (49) WISHES 
APPOINTMENT; extensive and compre- 
hensive experience of modern stores organisation, 
stores accountancy, materials control, conversan' 
= gene os W.O., A.M. 705 pr ei 
preferably position requiring reorganising. - 
uiries confidential.—‘‘ STORES,” 16, Ivor 
Road. Sparkhill, Birmingham. P6290 B 





ure ; 





IONSULTING ENGINEER, 30 Years’ Practical 
wing experience, devel ment, mecha- 
nical, — WISHES CONTACT FIRM or 
PERSONS ; basis payment oo results or fees ; 
=. meas if 
RICHARD, ildwood Road, N.W.11 (tele- 
phone, Sp itedtell bo P6302 B 


INGINEER DESIGNER, Now_ Production 
Manager, DESIRES CHANGE as Works 


Manager; specialist in production methods.— 
Address, Poss. The Engineer Office. P6288B 


works - 

















we MANAGER, Age 39, Wide Mechanical 
marine, and electrical experience, SEEKS 
similar ~ POINTMENT 
energy ap jiated. Commence £650. 

diately Saabs. agg district. padaress, 
P6294, ' The e Engineer Of P6294 


. Where competence and 








ESIGNERS’ Structural, Mechanical, 8; 
dling plant 


jialis- 
ing mechanical han ling t, _— 


underground, drawings, specifications, 
estimates. Le ny Mn iio M5 
P6296, The Engineer O: P6296 Mw 











AGENCIES 


EQUIRED, ENGINEERING AGENTS Having 
connections with Collieries, Steel Works, 
smunaiiting Firms, and Municipal Authorities 
throug: a pref 
Priva op 


the whole of eotland. —Address, 9614, The Engi- 
neer Office. 9614 D 


Gas AGENCIES hoe one an 5 Products af 
immediate factories. 








UARD, 
N 2 (SPEedwell 2325 /64(Ext. Ref. AE)). 8282D 





MACHINERY, &c., WANTED 
ANTED, ,DOUBLE-ENDED | PUNCHING 





= G Ld omy yunch a 
through }in., llin. gap, — Ye py ai > 
crop R.S8. _dvists Stin. —_ is Sif. 
7in.; all si sig Emon pla’ te frames, ara arr: for 
motor drive 


ALS! 

SINGLE-ENDED PUNCHING and SHEARING 
MACHINE, punch fin. through fin., 12}in. 
gap, shear ‘tin., rr gap, fast and loose pulley 
drive, 26in. ugh single reduction 

gearing, eet in *by 4tin. Licence No. 151. 
Particulars. 
Address, 8280, The Engineer Office. 8280 F 


JANTED, ONE OVERHEAD TRAVELLING 

CRANE, electrically driven, about 3 tons 

capacity, 20ft. to 40ft. wen. —FRED WATKINS, 
Coleford, Glouceste: 8277 F 


JANTED, SHEARING MACHINE, for Plates 
up to din. thick.—_FRED WATKINS, — 
ford, Gloucestershire. 8278 











INGINEER REQUIRES EXECUTIVE POSI- 

TION. Many years’ experience technical 

and practical or Ueslen, Sa, on, Pesekel 

ae: -up, estimating, &c. in pre- 

engineering, machine tools motor and 

allied trades.—Address, P6292, The Engineer 
Office. 292 B 


INGINEER (49), General Mechanical, Fully 

experienced, design, development, lay -out, 

and construction, inventive and practical ability. 
. P6300, The Engineer 





B 





plant and ancillary cauipent Highest possible 
credentials.—Address, The Engineer Office. 
B 





INGINEER, Present Post Machine Shop Fore- 
man, DESIRES CHANGE; sound know- 
ledge of modern workshop methods; practical 
experience on multi-spindle automatics, capstans, 
millers, &c.; early release arranged.—Address, 
P6301, The Engineer Office. P6301 B 


| ea eg on.) Now Chief Engineer, British 
experi in technical 


ence 

design, design, production, and administrative, AVAIL- 
HHORTLY.—Address, P6255, The Engi- 

neer my P6255 B 


XECUTIVE ENGINEER (45), FREE for 
APPOINTMENT Works and _ Production 
it; proved organising ability, = 











ence production control meti 
ead —Address, P6291, The Engineer 
Office. P6291 B 
oa go MANAGER (37), 20 Years 


general engineering (small- -medium), sheet 
metal —— and metal products generally, wide 
experience over all departments for mass-pro- 
—< work, used to collaborating with 

inistry Departments.—Address, P6: The 
teu Office. 


T” sitee ‘Advertising in’ this Column, s Smal 
those Advertising in this Column, a Small 
Announcement in the ‘Situations Open ”’ 

Column will Quickly and Economically Produce 
the Right Selection of Applicants, 





7 Lines or under, 6s.; 
1s. 6d. Box Numbers, 
despatch of all replies. 


EEN, ENERGETIC MACHINE SHOP FORE- 

MAN, with sound knowledge of progress 

and planning, ——_ POSITION — ~4 

pects, e Asst. Works Manager ; ree. 
eee Pas P6270, he Engineer Oflice e270 B 


ROGRESS MAN, Now Paanged 
progress —— aircraft ae an 
DESIRES CHAN 


GE; Public School, educated, 
considerable executive experience, 


energetic.— 
Address, P6287, The Engineer Office. P6287 B 


each "i dditional Line, 
is. extra, which includes 











EPRESENTATION REQUIRED by ENGI- 
NEER with wide experience and first-class 
connections.—Address, 6282, The a Office. 


LFRED HERBERT, Ltd., Coventry, PAY 
BEST Ly gl FOR ‘SECOND 
— TOOLS in good condition by first- 
Write, wire, or ‘phone, and our popeepiatine 

call. Authorised Dealer’s Certificate No. 71. 
"Phone : 88781 (20 lines), Coeyetey 
grams : 


* Lathe, Telox, Coven’ 1002 F 

We are licensed by the Machine 

Tool Control for the purchase of all 

classes of Machine Tools, and we offer 

good prices for surplus Machinery 

in any quantities, large or small, 
(Machine Tool Control Licence No. 172.) 


F. J. EDWARDS, LTD. 
359, EUSTON ROAD. LONDON, 





Telephene Ne. : 


EUSton 4681 (10 lines). 
Telegrams: Norwest, Londen. 





EDUCATIONAL 


CREATIVE PIONEERS OF 
TEACHING BY POST 


offer unequalled on in 
branches of Engineering 
are 





> 


S 







” 







neering,” 2 

neering,” aaah 
Write f of 

a a wy ~H 8, Tag for 

iaide euneaindane men in H.M. Forces. 
INTERNATIONAL CORRESPONDENCE 


Led., 
199, International Bidgs., Kingsway, iguten. 


35 FIRST PLACES 
and HUNDREDS of PASSES 


in the A.M.I.C.E., A.M.1.M.E., A.M.I.E.E. 
oe a C.&G., etc» 


by students studying at home 
B. Engineering First Places are 








1... 
guide to the most successful 

Courses. Write to-day for “The ‘8 

Guide to Success,” containing the world’s 

topes choice of I ener yg er 200 

cal, Electrical 


pete 
Aeronautical, Wireless, Civil, ‘Ghetaical &e., and 
which ae toes ions governing 
Institutions. The 
until successful. 


tt pocorn INSTITUTE OF GT. BRITAIN 
76, Temple Bar House, E.C.4, 














ARDWOOD CONTAINERS and Other PRE- 
CISION WOODWORK CAPACITY AVAIL- 


ABLE.—Address, 8246, The Engineer 
6 MW 





PRINTS 


BLACK AND WHITE 
(Ozalid Process) 


SEND YOUR 


TRACINGS 
TO 


LONDON PHOTOCRAFT LTD., 
46 and 47, CHANCERY LANE, W.C.2, 
= ~ uname HOLborn 5825, for messenger 





FIRST-CLASS 
REASONABLE CHARGES 
EFFICIENT SERVICE. 
P6228 Mw 
ACHINING WORK. 


G 
For CENTRE LATHES, w 

MILLING. 
grade work preferred. 
THE LONDON ELECTRIC rym, Cuergon 

(UPLands 4871). 8217 
Large or 

Ta 


oa 5 WORK 

ee oe, cele Se for Centre Lathes (9in. 
Planers, 
heffield. 


att.) oBiottens Shai 
fe. erRINGERS tae? et m7 Wincobank, 8 
‘8084 uw 


Peo. .—DAMAGED WOOD PATTERNS 
REPAIRED. Good 





REQUIRED, 





service. Also M 
Address, P6295, The Engineer Office. P6295 mw 





SHEET METAL WORK, 
PLATEWORK, 
OXY. CUTTING, 
ARC WELDING 
and GALVANISING 


ARKINSTALL BROS., Litd., 
Battery Works, Coventry Street, 
Birmingham, 5 (telegrams, ‘‘Arkin- 
stall, Phone, Birmingham”’; tele- 
phone, Midland 1666). 

A.LD. Approved. 
0436 MW 





OFFERED 


HAVING MACHINING CAPACITY 
ye = 











a" ewes 100 Per Cent. Efficient pe ae 
for 








CLOTHS, suitable for 

available for Public Authorities, 
Btility Undertakings CANTEENS 
er 


, and if an ind | 
Po “Only,” and 











tate ‘* For 
ith remittance, Bide ene 





4a 
S 











SITUATIONS WANTED SUB-CONTRACTING ae 

Qu= ENGINEER, Over Military Age WANTED 

pare interested in ry, WOULD 1 of 
met cratss and simib CAPACITY AVAILABLE 
pee Sey which his experience could | yin, CAPSTAN”” Early CENTRE LATHES and 
copmtusity for kuanciel iphone be on | reruerme, RG, Lond P 
opportunity for c rest_ wo an 
Samant. .—Address, P6293, The Ra um, Pond ued q em, 8. —— & only write in. fines 

lence, 
(MARyland 8110 and 2701.) 8151 Mw yy oy Boi, The 2 ren and 











AY SEND — 
STETHOSCOPE EQUIR MRC 
PROVAL (without obligation) ? Iq oY 
leading concerns ; on ‘request » 
Ltd., » Ullswater Road. London, SW! 

















04 








Tir yon are une 
Ht you are unable to ob‘ain & Board y 
old ye ee 
care , @ reb butt ur, 
pn service. We will loan a Sal 
while rebuilding yours. Wea ane sly 
umber of contracts on mon 
We hold a licence to 
machines ; 200 






















117, Fleet Street, Londo 
7162, 4986). we 


OOD CASES, CRATES, FA 
Wn ton “phote = : 
F. co. a 


angen B.13 (ein g 



















PATENTS 
T I8 DESIRED to SECURE 
MERCIAL 















StF LANG: Ni 
STEVENS, GNER, PARRY and 2 
SON, 5 to 9, Quality Court, London, W 
e) 
ell-known ENG! 


Piha con 
ING CON a PREPARED 
SIDER PATENTS connect: 
war ment or ‘war mani 
Address, , The Office. 
PROPRIETOR of the Follo 
IRES to NEGOTANS 


interested parties with a view towards 


G these NTIONS oa 
“48s doo, Improven 


and like Metal Tee 
lathe a vee ements 
oF Fe Tools 
897, “* Face Milling Cutter.” 
For iculars kindly address ALBER 
NA t Coed. Prof 
ing, Plainfield, N.J., U.S.A 


FOR SALE 


SELECTIONS 
FROM OUR STOCK 


BECKER No. 5B Vertical Milling 
— 48in. by 13in., with 39in. auto. 


. Slott: ides wit pean A 
le on compound slides 
om No. 4 All fi 


Tad ee Multiple Sp 


Drill 
DICKINGON isin. isin. stroke Slotting Machin, 
rotary table on compound slides with p 


d WHITNEY om vas ® 


i 
Drilling Machin indice No. 2 Mone i 
ie, Sp es NO. 
type fin. capacity Vertical ty 
Machine 


WEBSTER. and BENNETT 40in. 
Pg 1 Turning and Boring Mill fo 


JONES” ‘and SHIPMAN Twist Drill 
Machine, "i 400-V, three-phase ¢ 
nt. 


i. omen Internal Grindz, 
take 1 meter grinding wheel. 

NEW WONDER Filing and Sa 
— le 12in. square, ‘with 230 volts, a 
Fa = 400 volts, three 


NEW TER Gin. by Gin. Hac! 
fre — ane motor drive, 
N d LUND 48in. Geared Metal 


in. Bar Outting-off Machine. 
BUTLER ae Gear-cutting Machine, 
cit bee gh 10in. 
0 to 7in., for 
STEINLE 30in. Swing Pied Head 
Lathe, arranged for motor drive wift 
ter hollow spindle. 

















































































































in stamps for Great 


Street, London, W.C.1. 


INGINEER WISHES to CONTACT MANU- 
‘A . preferably in West or South- 
west, interested in developing a new Construction 
of Compressed Air Motor.—Ad , P6284, The 
Engineer Office. P6284 1 


lasgow REQUIRES 
Son for 








INGINEERING in Glas 
DRAWINGS 
DESIGNS of CONCRETE a SP 
BLOCK and SLAB- 
other anima — fet 





builders and contractors.—Address, 
Engineer Office. 3200 1 






LUND oe. Swing Heavy-duty Facing 
SMITH an m tags gata’ ‘Bin. Vertical ur 
and Boring M 

We are ipeneed by the “the Machine Tool (a 
(Licence No. 172) for the purchase of all 0 

of Tools, and we offer , 
for surplus Machinery in any quantities, | 
: or small. 


F. J. EDWARDS, L1, 
359-861, EUSTON ROAD, 
LONDON, N.W.1. 
Telephone : EUSton 4681 (12 lines), 






















Continuation of Small Advts. see p 


et ee ee et a on FR et & @ on So me, oo OS 


Spe a Oe Sa ae ee ee eS 





~~ heih« iu a. = =. =... 2 =. =. 


— = — DD FR ee eS of 


~-s = et & hee st OC FP ee et Ss Ow DO Ue Oe 


Pea ee SR 























































ve with 


facing 
tical Tun 
Tool 
of all 0 
good If 
ntities, 
Lt, 
), 


lines), 





see ie 








gert. 10, 1943 





THE ENGINEER 








The Brenner Railway Bombed 


Ir has been announced from the Allied Head- 
quarters in North Africa that early on the 
morning of Friday, September 3rd, on the 
fourth anniversary of the war, and shortly 
pefore the Allied invasion of the mainland of 
Italy, “Flying Fortresses’’ bombed the southern 
of the Brenner Railway and cut the rail- 
way communications between Germany and 
Italy. The aircraft made a round trip of nearly 
1500 miles and effectively bombed railway 
targets at Bologna, Trento, and Bolzano. Many 
railway bridges were destroyed and road 
bridges . At Bolzano landslides 
following the bombs caused the blanketing of 
the railway lines from the Brenner Pass, and 
much orange and yellow débris was observed, 
resulting from the fall of overhanging cliffs. 
At Trento both road and rail bridges over the 
Adige River were hit. In a special article 
which appeared in Tue Enornzer of February 
1th, 1941, we gave a full account of the design 
and construction of the Brenner Railway and 
its operation. It was pointed out that it is 
the only double-tracked railway between 
Germany and Italy, except the old Austrian 
Sudbahn main line from Vienna to Trieste, 
which now runs through a portion of Jugoslav 
territory. Between Innsbruck and Brennario 
‘there are several important bridges and tunnels. 
The Brenner Station itself was rebuilt shortly 
before the war, and it has a short double-ended 
yard and a small engine shed for Italian loco- 
motives. Bolzano is an important station, since 
it contains a marshalling yard with some fifteen 
to twenty tracks, and an engine dep6t with 
repair facilities for electric locomotives. On 
the German side of the railway power is derived 
from stations of the former Austrian Federal 
system and from the Bavarian Walchensee 
hydro-electric station. On the Italian side 
it is taken from at least five comparatively small 
hydro-electric power stations. 


The Late Mr. L. F. G. Butler 


Tue sudden death of Mr. L. F. G. Butler, the 
technical adviser to the aero-engine division of 
the Bristol Aeroplane Company, at Paddington 
Station on Friday, September 3rd, while on a 
business visit to London, deprives the British 
aircraft engine industry of an_ outstanding 
designer. In a Journal note of July 23rd we 
recorded with pleasure the recent recovery of 
Mr. Butler from his illness. He was at the time 
his of death only fifty-five years of age. After 
completing his education at Sexey’s School, 
Somerset, he was apprenticed to the Bristol 
engineering firm of Brazil Straker and Company, 
where he was engaged, along with Mr. A. H. R. 
Fedden (now Sir Roy Fedden), on the design of 
the Straker Squire motor-cars. He spent a short 
time with the Rolls-Royce design staff, and then 
returned to Bristol to occupy the post of chief 
draughtsman at Brazil Strakers, which firm was 
then constructing the Rolls-Royce “‘ Hawk” and 
“Falcon”’ engines and the 80 B.H.P. “‘Renault” 


. engine, along with the redesigned Curtiss “OX” 


engine used during the last war. Mr. Butler 
designed the ‘‘ Mercury ” 350 H.P. double-row 
engine, and at @ later date he became chief 
designer to the Cosmos Engineering Company, 
which, we may recall, was formed in 1918 to 
make that engine. Early in 1918 he designed 
the nine-cylinder single-row “‘ Jupiter ” engine, 
one or two of which were built by the Cosmos 
Company. In 1920 the Cosmos Company was 
taken over by the Bristol Aeroplane Company, 
Ltd., which formed a special aero-engine depart- 
ment. In 1921 'the Bristol ‘‘ Jupiter” engine 
was produced and soon its type tests. 
It was followed by the “‘ Lucifer,” “‘ Pegasus,” 
“Mercury,” “‘ Perseus,” ‘‘ Taurus,” and “ Her- 
cules ’’ engines, all of which bore testimony to 
the excellent design work of Mr. Butler. He 
continued to serve the firm as chief designer 
until 1941, when. he was appointed technical 
adviser to the company’s aero-engine division. 
In that year Mr. is ee taken ill as a result 
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of overstrain at work and he did not return to 
his post until late in 1942, Sir Roy Fedden 
having left. During the last few months he 
was happy and contented and had settled down 
to extremely valuable work on the company’s 
latest projects and designs. His death at an 
early age will be widely regretted by his many 
friends. 


Seven German Submarines Sunk 


On Monday evening, September 6th, an 
official announcement from.the Admiralty and 
the Air Ministry gave particulars of a notable 
victory in the Bay of Biscay, where seven 
German submarines have recently been sunk. 
The sinkings took place in a series of combined 
actions by ships of the Royal Navy, which were 
supported by British and American aircraft. 
In the first action a group of three U boats, 
proceeding at full speed on the surface, were 
sighted by a ‘‘ Sunderland” aircraft and a 
“ Halifax ” of No. 19 Group Coastal Command. 
The “ Sunderland” flew low over a U boat 
and attacked with depth charges. One of these 
hit the conning tower, while three others rent 
the hull near the starboard bow. The sub- 
marine sank, leaving more than twenty of its 
company in the sea. On another occasion a 
“‘ Liberator ” aircraft of the U.S. Army Air 
Force attacked and mortally damaged a single 
enemy submarine, which was finally dispatched 
by a British “ Halifax.” Between thirty and 
fifty survivors were seen in the water. A few 
days later a further single U boat was sighted 
by a “ Wellington” aircraft, and a second 
“Wellington” appeared and joined in the 
attack. In a few minutes the enemy submarine 
blew up. A third single U boat was diseovered 
by an American “ Liberator ”’ aircraft proceed 
ing on the surface, and was attacked with depth 
charges, delivered in many runs over the target. 
A British “‘ Liberator ” aircraft made a further 
attack and the submarine disappeared. Shortly 
after it broke surface again, heeled over, and 
sank, leaving wreckage and about ten men in 
the sea. Two days later in a combined action 
by sloops of the Royal Navy and by aircraft of 
Coastal Command and the United States Army 
Air Force, a notable victory was won when three 
further submarines were sunk, including two 
of the enemy’s scanty force of supply sub- 
marines. In the action, which was so bravely 
fought, the signal of “‘ General Chase ’’ was 
given by the senior officer, and H.M.S. “ Kite ” 
opened fire at a range of more than 7 miles. 
One R.A.F. ‘‘ Wellington ’’ was lost and there 
was only one survivor. One R.A.F. “ Libe- 
rator ’’ made a forced landing, but the. crew is 
safe. 


Three American Railway Accidents 


In the period under review, three serious rail- 
way accidents have been reported from America. 
On Monday afternoon, August 31st, the “‘ Lacka- 
wanna Limited,” an express train bound from 
New York to Buffalo and Chicago, collided with 
a goods locomotive near Weyland, in the west 
of New York State. Both of the locomotives 
and several coaches of the express were derailed. 
Of the 500 passengers in the train, 27 were killed 
and about 150 injured. On Monday, September 
6th, there happened one of the worst railway 
disasters in American railway history, when the 
famous train “‘ Congressional Limited,” bound 
from Washington to New York, was derailed 
while travelling at a speed of something like 
70 m.p.h. The reports of the accident state 
that it was caused by a burnt-out axle-box, 
which caused an axle to break as the train 
was rounding a curve in the track near the out- 
skirts of Philadelphia. The broken axle was 
at the front of the seventh coach, which, it is 
stated, was thrown almost vertically into the 
air. In its descent it dragged another passenger 
coach from the, track, along with two dining 
and four Pullman éars. Of the sixteen coaches, 
only the first six and last two remained on the 
track. Eight of those damaged were in a few 





seconds strewn over the four tracks of the 
Pennsylvania Railway. One of these rolled 
over and over until it hit the base of a signal 
tower, which sheared its way through it. The 
total number of those killed is given as 79, and 
about 100 passengers were injured, many of 
them seriously. On the morning of September 
7th another famous American train, the 
“‘Twentieth Century Limited,’ was wrecked 
at about 4.30 in the morning, while travelling 
from Chicago to New York at a point about 
20 miles east of Syracuse. The boiler of the 
locomotive exploded and killed the crew of 
three men who were in the cab. The express 
left the track and the first four coaches were 
plunged down anembankment. Happily, there 
were no passenger fatalities, but three train 
attendants and four passengers were injured. 


Bombing Germany in 1943 


REVIEWING bombing operations over Ger- 
many during the fourth year of the war, an 
official announcement on Thursday evening, 
September 2nd, by Bomber Command states 
that 96,000 tons of bombs were dropped on 
Germany by aircraft of the Royal Air Force 
during 1943. This total is double the tonnage 
dropped by the Royal Air Force in the three 
previous years put together. The total tonnages 
for the four years are as follows :—1940, 3500 ; 
1941, 20,000; 1942, 33,000; and 1943, 96,000. 
The tonnage dropped on the Ruhr district alone - 
during the past year was 50,000. Among the 
seven German towns which were most heavily 
attacked were :—Hamburg, 11,000 tons ; Essen, 
9000 ; Cologne, 8000; Duisburg, 5000 ; Berlin, 
6000; and Niiremburg, 5000 tons. Sorties 
made by Fighter Command in the four years 
were :—1940, 65,000; 1941, 173,000; 1942, 
145,000 ; and 1943, 145,000. 


The Centenary of “The Economist” 


TuHurspay of: last week, September 2nd, 
marked the centenary of our contemporary 
The Economist. A centenary luncheon. was 
arranged at the Connaught Rooms, which was 
attended by representatives of the British, 
Dominion, and Indian Governments, the Bank 
of England, bankers, merchants, railway men, 
and authors and economists.. The chair was 
taken by Sir Walter Layton, a former editor, 
who received a message of congratulation from 
President Roosevelt. The toast of “The 
Economist”? was proposed by Sir Kingsl 
Wood, the Chancellor of the Exchequer, aa 
it was supported by Mr. Montague Norman, the 
Governor of the Bank of England, and by Mr. 
Herbert Morrison, the Home Secretary. In his 
reply, Mr. Geoffrey Crowther, the editor, paid 
a tribute to all those who had contributed to its 
pages during the last hundred years. One resiilt 
of the policy of anonymity was, he said, that 
little was known of the men who, besides the 
editors, had actually written for The Economist 
over these hundred years. Herbert Spencer 
was one of the first and most distinguished con- 
tributors, as were Nassau Senior and Sir Robert 
Giffen. In the middle period of the paper two 
of the most distinguished names were Herbert 
Asquith and Alfred Milner, while: two others 
who were now part of the fabric of the paper 
were the deputy editor, Mr. Donald Tyerman, 
and Mr.. Gilbert Layton. The Economist, Mr. 
Crowther concluded, possessed a corporate 
personality far stronger than one mind which 
took possession of all who served it. The 
present issue of September 4th is a centenary 
number, in which articles appear on such sub- 
jects as Britain in the World, Active Citizen- 
ship, Enterprise and Effieiency, the Future of 
Banking, the Steel Industry, an International 
Example, Commonwealth or Empire, the 


Standard of Living, Why Nationalise ? Mer- 
chanting under Exchange Control, and Invest- 
ment, the Second Century. In connection 
with the centenary celebrations a cente 
volume, entitled “‘ The Economist, 1843-1943,” 
has been prepared and is obtainable from the 
Oxford University Press. 





























200 


THE ENGINEER 








Spr. 10, 1943 


















Engineers and the- British Empire 


By Professor MIDDLETON SMITH, M.Sc., M.I. Mech. E., LL.D. 


No. X—(Continued from page 182, September 3rd) 


Water ConTROL SCHEMES IN AUSTRALIA 


A STUDY of the physical and climatic con- 

ditions, especially rainfall and tropical 
héat (causing rapid evaporation) of the rivers, 
&c., of ‘the Commonwealth, reveals the 
importance of water control and storage by 
modern engineering works. About two- 
thirds of the land has a rainfall of from under 
10in. up to 20in.; less than 7 per cent. has a 
rainfall of over 40in. A feature of the rivers 
is the intermittent nature. of their flow, 
causing flood and very shrunken streams. 
There are therefore the distinct problems of 
irrigation, flood prevention, water supply for 
domestic and stock purposes, navigation and 
hydro-electric power; they often become 
involved one with another. 

The early settlers were handicapped by 
droughts in some years, even in the more pro- 
ductive regions. It soon became obvious to 
them that irrigation would increase the use 
of suitable soil for agricultural and pastural 
purposes. It is, however, unlikely that irriga- 
tion, although extensively carried out, will 
make any great proportion of the drier 
country profitable for cultivation. Up to 

. 1930 some 77,813 acres of land had been 
irrigated after fifty years of effort and 
expense ; that was a very small fraction of 
the area of the country which has less than 
15in. of rainfall. It was not until 1882, 
nearly 100 years after the arrival of the first 
settlers, that the first irrigation scheme of 
any magnitude was launched. 

A great deal of the credit for Australian 
irrigation is due to Alfred Deakin, who 
suggested a large scheme to the Victorian 
Parliament. as far back as 1886. Deakin 
had. persuaded a Canadian expert, George 
Chaffey, who had successfully carried out 
large irrigation works in California, to come 
to Australia in 1884. The first scheme 
utilised the water of the Murray River (1887), 
when four 6in. pumps were used to lift water 
from the river into a lagoon. It was then 
distributed over some 12,000 acres at 
Mildura. Since then millions of pounds have 
been expended on irrigation works. The 
resultant increase in settled population and 
productivity has been remarkable. 

In 1886 the Chaffey brothers secured a 
grant of 50,000 acres from the Parliament of 
Victoria with the right to purchase up to 
200,000 acres of adjoining land, subject to 
conditions requiring the establishment within 
twenty years of an irrigation settlement, and 
improvements, such as channels, pumping 
machinery, roads, bridges, &c. This Mildura 
scheme is regarded as the pioneer irrigation 
settlement in Australia. Mildura was first 
settled as a cattle run in 1846, but was aban- 
doned as unprofitable. In 1894 about 3500 
peopie were settled in Mildura and 8255 acres 
were under cultivation. To-day the scheme 

“includes 45,000 acres, of which 12,000 acres 
are under intensive cultivation in small 
holdings. Mildura is the prosperous capital 
of the far north-west of Victoria, with a huge 
output of citrus fruits, currants, sultanas, and 
lexias—a kind of Malaga raisin. 

The most gratifying result of the scheme 
is that seventeen families are now established 
where there was only one before. As a 
natural corollary of this increased density of 
the agricultural population, important towns, 
centres of commerce and industry, have 
sprung up, where, at most, only hamlets 
might otherwise have existed. In associa- 





tion with irrigation several fruit canneries 
have been established. There are vineyards, 
orchards, pastures, and fields producing 
cereals. It is said that some 73 per cent. of 
the land irrigated in Australia is in Victoria. 
For flood-prevention purposes, in districts of 
Gippsland, an immense mileage of main and 
tributary drains have reclaimed 100,000 
acres of most fertile but low-lying country. 
The largest irrigation scheme in Victoria 
is that connected with the Goulburn River. 
In order to utilise the river water, a large 
weir, with channel regulators, was built near 
Lagambie. It was completed in 1891, This 
structure is 925ft. long and 50ft. high. ‘The 
water is released for irrigation purposes, and 
also to fill a large reservoir, formed by build- 
ing an earthen embankment, 4} miles long, 
across @ natural depression. This reservoir 
covers an area of more than 20 square miles. 
On the upper waters of the Goulburn is 


construction of the huge Hume dam across 





the river, some 1300 miles from the sea, and 


a series of weirs (with locks for navigation) at 


intervals along the stream, with great barrages 
to exclude salt water from the river mouth, 
The Commonwealth Government. combined 
with those of New South Wales, Victoria, and 
South Australia to bear the cost. These 
works. have improved nagivation, irrigated 
about 2,000,000 acres, supplied water for 
stock raising and domestic purposes, and 
can provide about 25,000 kW of electric 
energy. 

It was decided in 1914 to appoint a per. 
manent Commission to carry out ambitious 
plans and to make general regulations for the 
disposal of the water. The proposals were 
that a dam should be built on the Upper 
Murray with supplementary storage at Lake 
Victoria. There were also to be twenty-six 
weirs and locks along the Murray for a 
distance of over 1000 miles, and nine weirs 
and locks on another reach. 

The original estimate (made before 1914), 
for what has been called “ The Great Murray 
Conservation Scheme,” was £5,000,000, but 
in 1936 it was estimated that the total cost 
of locks and weirs for the Lake Victoria 








Lock No. 11 ON RIVER MURRAY AT EUSTON 


another great storage, the Eildon reservoir, 
with a capacity of 306,000 acre-feet. The 
height of the dam is 140ft. above the river 
bed. The catchment area is 1500 square 
miles. Storage was commenced in 1922. 
Hydro-electric supply is. obtained. The 
Goulburn system serves 1,300,000 acres, 
the aggregate length of the main channels 
is 212 miles, and there are 2280 miles of 
distributing channels. 


THE Murray RIVER CONSERVATION SCHEME 


By far the most important water control 
scheme carried out in Australia has been that 
connected, with the Murray River. This river 
and its tributaries are the only great inland 
rivers in the Commonwealth. The Murray 
has a length of 1520 miles from its source in 
the Australian Alps to the sea, and for 
1200 miles it marks the boundary of New 
South Wales and Victoria. The Murrum- 
bidgee (1000 miles long) and the Darling 
are its two. great tributaries which flow in 
from New South Wales. During winter 
months the Murray and. its tributaries have 
at times a total navigable length of about 
3200 miles for small shallow-draught steamers. 
The basin of the river and tributaries covers 
an area equal to double that of France. 

The conservation scheme involved the 





and Hume reservoir storages would be 
£12,000,000. 

In 1933 the Commission came to the con- 
clusion that the expense involved by these 
proposals was unwatranted, and smaller 
works. carried out make it clear that, to a 
great extent, navigation had to give place 
to irrigation. 

Extensive works that were completed by 
June, 1940, were the Hume reservoir, 
Yarrawonga weir, Lake Victoria storage, 


thirteen locks and weirs, and barrages across _ 


the five channels at the mouth of the Murray 
in South Australia. These works allow per- 
manent navigation from the mouth of the 
river for a distance of about 600 miles. It 
is now navigable for 1066 miles from its 
mouth for eight months by steamers drawing 
5ft. 

The Hume reservoir covers about 52 
square miles. The principal work was the 
construction of a huge dam, 5280ft. long, 
which rises to a height of 150ft. above the 
river bed and is 32ft. wide at the crest where 
a roadway has been provided. . The dam has 
an earthen section of 4238ft., with a core 
wall of concrete reaching down to bedrock. 
There is a concrete spillway, including tur- 
bine wells and outlet works, of 1042ft; The 
storage capacity of the scheme is 1,250,000 
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yore-feet- —1 acre-foot equals 272,250 gallons. 
This scheme improves navigability. There 

are thirtoen weirs, each with a lock for navi- 
tion. A diversion weir at.-Yurrawonga is 

1600ft. long and raises the level of the water 

goft. above the ordinary summer river level. 





really extensions of the Murrumbidgee irriga- 
tion areas, but the land is under other 
authorities. 

The hydro-electric power station at the 
dam has an installation. of 20,000 kW. 
Power is transmitted over 400 miles of 
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This supplies water for irrigation, &c., for 
400,000 acres in Victoria and 1,100,000 acres 
in New South Wales. 

The diversion weir at Yarrawonga con- 
sists of three sections—a concrete weir, 
369ft. long, across the main river at the 
south end; an earthen dam, 1144ft. long, 
across the river flats; and a structure, 87ft. 
across a flood channel at the north end; a 
total length of 1600ft. The weir raises the 
level of the water 20ft. above the ordinary 
summer river level, and provides adequate 
supplies of water for 400,000 acres in Victoria 
and 1,100,000 acres in New South Wales. 

The summer level of the Murray River was 
raised 16ft. by converting a natural depres- 
sion into the Kow Swamp reservoir, which 
holds 40,860 acre-feet of water, the off-take 
for which is above the weir. A lock provides 
passage for river craft. 

Other irrigation systems in Victoria along 
the Murray include several that depend on 
pumping. That in the Tresco district has a 
channel mileage of 18, to supply. 3840 acres ; 
the Nyah irrigation area includes 3750 acres, 
with length of channels 35 miles; the 
Merbein irrigation area has 8500 acres with 
channels 54 miles long ; the Redcliffe irriga- 
tion settlement contains 18,000 acres, the 
channels being 125 miles long. 


THE MURRUMBIDGEE SCHEME 


The large-scale dam on the Murrumbidgee 
River is 200ft. high and 765ft. crest length. 
It banks the water back into the mountain. 
The catchment area is 5000 square miles. 
The township at the dam is 1200ft. above 
sea level, and can be reached by rail, being 
202 miles from Sydney. The Murrumbidgee 
passes along its natural channel for about 
240 miles to Berembed, where a weir across 
the river diverts it into the main canal, which 
at its offtake has a capacity of 1600 cusecs. 
The main canal runs for a distance of 964 
miles from the offtake. There is a complete 
system of reticulation and drainage channels, 
bridges, regulators, &c., and roads to serve 
every farm. The drainage channels are 
745 miles long, and the canals and reticula- 
tion supply channels and pipe lines total 
809 miles. In addition, there are about 
377 miles of supply channels, which are 
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66,000-volt lines. The scheme regulates the 
flow of the river to serve the interests of 
riparian proprietors over 730 miles of river 
frontage. Trusts have been formed to supply 
water to several towns, also domestic and 
stock supplies for land holders for an ‘area 
over 4,000,000 acres. In addition, there 
are areas totalling nearly 1,000,000 acres, 
constituted to receive water benefits. 

The Berembed weir. and main canal cost 
£1,353,947, which, together with the cost of 
the big dam, development works, town water 
supply, &c., absorbed a total of practically 
£8,000,000. 

In South Australia the Tod River scheme 
supplies by means of pipe lines nearly 10,000 
miles of territory west of Spencer’s Gulf with 
water for domestic and stock p An 





even greater work is the construction of a 


and the establishment of a shipbuilding 
industry there. 


DomEstic anD Stock Suppiy Systems 


Other provision has been made for exten- 
sive and efficient supplies of water for 
domestic and stock purposes. Victoria has 
been involved in large water storage schemes, 
with a capacity of nearly 2,000,000 acre-feet, 
or, say, 545,000 million gallons. ; 

There are 6270 miles of Government con- 
necting channels and the farmers have 
provided another 6000 miles in the Wimmera- 
Mallee gravitation channel system. The 
total storage is well over 56,000,000 gallons. 
A number of reservoirs supply storage, the 
largest being Lake Lonsdale, with a capacity 
of well over 14,000,000 gallons. It lies at 
the foot of the precipitous heights of the 
Grampian Mountains, about 150 miles north- 
west of Melbourne. Every farm must have 
a storage tank of capacity 2500 cubic yards, 
and every town is provided with suitable 
storage basins. Some of the farms are as 
far as 300 miles from the headworks reser- 
voirs. This is believed to be the most exten- 
sive scheme of its kind in the world. The 
Northern Mallee water supply system 
supplies 1,532,000 acres from 109 bores and 
260 excavated tanks. These are examples of 
the efforts made in the Commonwealth to 
aid farmers. 


Tue Canninc Dam 


The residents in the City of Perth, Western 
Australia, for many years had to depend on 
artesian bores for water supply. There was 
the possibility of obtaining a larger supply 
from the near Darling ranges. Churchman’s 
Brook reservoir was formed a few years ago, 
but in 1933 work was commenced on a big 
dam, situated 32 miles from Perth, on the 
Canning River. The catchment area is 
282 square miles and the reservoir formed 
by the dam covers about 1240 acres, and 
contains 20,250 million gallons. The distance 
round the water’s edge is about 24 miles. 
The quantity of concrete used was about 
350,000 cubic yards ; 60,000 tons of cement, 
mostly of Western Australian manufacture, 
were supplied. 

The site of the dam is a deep, rocky gorge, 
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BASIN OF THE 


MURRAY RIVER 


240-mile pipe line, to carry water from the| with excellent solid rock foundations. The 


Murray River. It is designed to supply 1200 


“‘chuting”’ system for concrete was em- 


million gallons a year to Whyalla, Spencer’s| ployed ; a steel cable, from the top of a steel 
Gulf, and 900 million gallons to northern | tower, 235ft. high, was suspended across the 
districts in South Australia. This willenable| valley ; concrete flowed into the required 


blast furnaces to be installed at Whyalla] position at the rate of 280 cubic yards per 
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eight-hour shift. Stone was available near 
to the dam site. The greatest width at 
stream bed is 170ft., the wall at the top is 
21ft. wide. The total cost of the dam was 
about £1,260,000. 


THe SoMERSET DAM 


The purpose of this dam is twofold, 
namely, to provide storage for the water 
supply at Brisbane and Ipswich, and to 
provide, in addition, a reservoir to intercept 
and hold flood waters such as have caused 
serious damage to the two cities in past years. 
It was estimated that the total cost of the 
works upon completion would be about 
£2,000,000, part of which was provided by 
an unemployment relief grant from the 
Commonwealth Government. The remainder 
of the expense was to be shared by the State 
of New South Wales, the Brisbane City 
Council, and the Ipswich City Council. The 
chief engineer of the work was Mr. W. H. R. 
Nimmo, M. Inst. C.E. 

There had been several previous proposals 
for the mitigation of floods from the Brisbane 
River and its tributaries. In 1893 two major 
floods devastated the cities within a fort- 
night ; both floods reached a height of 31ft. 
at the Post Office gauge. There was also 
the consideration of the problem of water 
supply storage. After careful surveys and 
inspection, it was estimated that damage 
caused by floods similar to those of 1893 
would total over £3,000,000, and there was 
the additional danger of damage to health, 
for the effects of a flood in a sewered city are 
very severe. 

It was estimated that a storage capacity of 
55. million gallons would be sufficient to 
supply the needs of Brisbane and Ipswich 
until about 1980, and the dam was designed 
on that basis. 

In addition to the Somerset dam, there 
were other works on the Brisbane River, 
including the widening of the river at 
Kangaroo Point. 

The maximum storage capacity required 
for water supply in 1980 is estimated at 
about 25 per cent. of the capacity of the dam. 
The level of the water will be kept as low as 
possible to deal with flood waters, but in the 
dry years the lake will be kept at a higher 
level than in the wet years. 

The dam will also be used to produce 
hydro-electric power, but the capacity is 
small. In the drier months it will also 
supply water to assist farmers, who irrigate 
by means of pumping plants, from the river 
below the dam, but water supply storage and 
flood reduction are the prime objectives. 

Electric power supply became available on 
the site in 1936, and although the township 
conditions were primitive, about 250 men 
were then employed there. There was some 
difficulty in fixing the site of the quarry and 
in obtaining sand; but these were overcome. 
Prolonged experiments with models were 
made toaid in the design of the dam. These 
were carried out in the engineering laboratory 
of the University. As usually happens, the 
engineers had to consider not only the most 
desirable site for a dam, but the best one 
available at a cost which could be justified. 

The total capacity of the reservoir, when 
filled, is 200,000 million gallons, and the dam 
is designed for an overflow of 2ft. of water 
above the highest portions, with a discharge 
capacity of 165,000 cusecs. There are also 

arrangements to discharge water from the 
dam at rates up to 60,000. cusecs. 

The dam is of the gravity type, straight in 
plan, 1010ft. long, and it contains 300,000 
cubic yards of conerete, weighing 540,000 
tons. The foundation is blue porphyrite 


excavated in preparing the foundation was 
160,000 oubic yards. A trench was exca- 
vated to a level of 10ft. below the general 
level of the foundation, and was filled with 
rich concrete. It forms a cut-off wall to 
act as a seal to prevent the passage of water 
under the dam. To supply water for a 
hydro-electric plant a 9ft. diameter steel- 
lined pipe was provided. , 

The whole of the plant at the dam was elec- 


vided a police station, # school, with foy 
teachers and over 100 children, chug, 
buildings, and business premises, such 4 
post office, doctors’ offices, &o., and a redre, 
tion hall. The resident engineer was play 
in charge of the township, which includes 
swimming pool and a golf course for the 
population of nearly 900. 

The following table gives statistics of , 
number of Australian concrete dams :—- 





Statistics of Australian Dams 

















Sto 
3 : capathy 
Name of dam. State. Yype. Height Crest | Quantity | Sto Per otis 
in —_ of con- -| capacity | yard of 
feet. in , crete in in conerste, 
cubic yds. | acre-feet. | acre-feet, 
Somerset vss eee eee} Queensland Gravity 163 1,010 300,000 726,000 2-42 
Lake Manch see Queensland Gravity 112 640 54,000 21,000 0:39 
Avoa earn ee ‘ N.S.W. Gravity 230 728 221,585 174,000 $1 
Burrinjuck . N.S.W. Gravity 200 765 320,000 772,000 2-41 
Cataract .. N.S.W Gravity 187 811 148,000 76,400 | 0-88 
Cordeaux N.S.W Gravity 185 1,327 218,440 76,000 0-35 
Hume N.S.W Gravity 150 1,042 664,000 | 1,250,000 «tp 
Nepean ... ... N.S8.W. Gravity 246 700 309,843 66,000 0-21 
Woronora N.8S.W. Gravity 211 1,330 373,240 57,000 9-16 
Wyangala N.S.W. Gravity 190 1,000 243,000 304,000 1-95 
Glenmaggie ..-|  Vietoria Gravity 100 1,060 100,000 150,000 1-50 
Canning ... ..| W. Australia| Gravity 218 1,645 350,000 75,800 | 0-28 
Great Lake Tasmania | Multiple arch’ 40 1,180 11,000 | 1,146,000 — 

















trically driven, the power being supplied 
at 33,000 volts from the transmission line fed 
by the Brisbane City Council station. Water 
is pumped from the river to tanks of 100,000 
gallons capacity to serve the township. This 
township was planned for housing and general 
welfare of the community. There were pro- 





The Somerset dam heads the list in storage 
per cubic yard of concrete, but there are 
others longer and higher. The Hume dam 
in New South Wales includes a long earthern 
section containing 4,200,000 cubic yards of 
fill on. the Victorian side.. 

(To be continued) 
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By 0. 8. NOCK, A.C.G 


REMOTE CONTROL 
cae of the signalling installations dis- 
cussed in the previous instalment of this 
series include points and signals at a consider- 
able distance from the control machines con- 
eerned. The concentration of control at one 
central point for all parts of a compre- 
hensive lay-out, including the outliers, has 
many advantages from an operating point of 
view, and a good deal of progress has been 
made lately towards improvement of exist- 
ing plants designed before such concentra- 
tion was a practical proposition. The elimi- 
nation of separate signal cabins for con- 
trolling lay-outs on the fringes of large inter- 
locking has proceeded steadily in America, 
and to a lesser extent in this country; but 
whereas in Great Britain the practice has 
been generally limjted to the incorporation 
of a very few points and signals into an 
existing frame, usually not more than can be 
accommodated by the utilisation of spaces 
hitherto occupied by spare levers, American 
practice has developed the principle of relay 
interlocking to bring quite extensive out- 
lying junctions under the direct control of the 
principal signal cabin in the district. Fig. 20 
shows a typical cabin interior, with a small 
switch, 1. for remote control mounted 
alongside the power frame controlling a 
major interlocking. P 
A good example of the type of lay-out that 
is now being brought under remote control 
is shown in Fig. 21. Originally the inter- 
lockings at locations X and Y were controlled 
by separate signal cabins, but then the cabin 





rock and the total quantity of earth and.rock 
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replacing this cabin a remote control scheme 
was installed, bringing the entire lay-out at 
X under the control of the signalman at Y. 
A compact switch panel, with non-interlocked 
thumb switches, was fitted in cabin Y, and 
far from throwing any particular strain upon 
the signalman there, this rearrangement 
yielded a noticeable operating improvement, 
owing to the control ef these two adjacent 
interlockings from the one cabin by the same 
man. Towards this improvement the illu- 
minated diagram contributed a great deal. 
From the economic standpoint the first cost 
of this remote control installation was 
greater than that of replacing the damaged 
original plant, but in operation and main- 
tenance a saving of nearly 70 per cent. per 
annum on this additional cost was realised. 
Locations X and Y are about 3 miles apart, 
and all the points and signals at X are con- 
trolled by direct line. 

In practice the cost of cable is usually the 
factor limiting the distance from the cabin 
at which lay-outs of this kind can be worked, 
and in each individual case studied every 
possible means of reducing the number of 
line wires is worth investigating. The tse 
,of coded control has solved many difficult 
‘problems, but so elaborate and relatively 
expensive a means is not worth while where 
it is merely a matter of controlling one small 
interlocking from another point some 3 or 4 
miles away. The subject of coded control 
‘will be discussed in detail later in this series 
of articles. A further interesting example 
of direct-line remote control is illustrated in 





at X was destroyed by fire. Instead. of 


‘Fig. 22.. The route in question is not a very 
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Fic. 20—SWITCH PANEL 
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at L. Trains run in one direction only on each 
road in the double-track section, as shown in 
Fig. 22, and so it was possible to use a spring 
switch lay-out for the points A, with the road 
normally set for a left-hand turnout. For 
passenger traffic it is, of course, necessary for 
the points to be bolted for a movement over 
them in the facing direction, and at the same 
time the points require to be trailable. The 
facing point lock mechanism used for such 
lay-outs is shown in Fig. 23. 

The spring mechanism housed in the casing 
shown between the rails holds the points 
normally against the left-hand stock rail. 
With the points in this position the facing 
point lock blade A is intersected by a plunger 
in the lock casting B, and the points are 








Points & Signals ewe 
“X'S Controlled from Y 
Cabin “ry” 
ea ox 
ee ie Dy PP: are 
aidan . 
| About 3 Miles 
: J Signal Cabin 
Tre Enwomnveee 
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Fic. 21 


thus bolted securely. With this safeguard 
passenger trains can be operated over the 
points in the facing direction at the highest 
speeds. The normal route of traffic passing 
over these points in the trailing direction is, 
however, from the left-hand road, as: shown 
in the engraving Fig. 22, and during the 
passage of a train the switches are forced over 
from their normal position to the reverse, 
against the spring. Provision has thus to be 
made in the mechanism for the automatic 
withdrawal of the facing point lock plunger 
so as to render the switch tongues free to 
move during a trailing movement. When a 
pair of spring points are trailed the switch 
fails deflect a considerable amount, at their 








centre point, before sufficient force is exerted 


one, handling only about sixteen trains | at the toe of the switch to overcome the effect 
daily, and is controlled with ordinary manual | of the spring, and so open the points; this 

to reduce operating expenses it was|centre-point deflection is used to actuate the 
decided to dispense with the-signal cabin at|facing point lock plunger. At a position 
{<, where double track ended, and to| about half way between the toe and the heel 
gontrol the junction from the signal cabin | of the switch at O a connection by rodding is 





FOR REMOTE CONTROL 


made to a stretcher bar, and when trailing 
takes place this bar will move laterally 
between }in. and lin. according to the type 
of switch. This movement, which takes 
place before there is any tendency for the 
points to open, is magnified by a gain-stroke 
bell crank at D; the motion thus imparted 
to the connecting-rod E withdraws the lock 
plunger, in time for the points to move under 
the trailing actidn of the oncoming loco- 
motive. To prevent the points from return- 
ing sharply after the passage of each wheel an 
oil buffer device is included at F; this 
retards the motion of the switches when 
returning under the action of the spring. 
When the points are restored to normal the 
facing point lock plunger is automatically 





replaced and electric detection contacts 
remake, proving that the plunger is home and 
that the closed switch blade is correctly 
against the stock rail. 


Automatic INTERLOCKINGS 


From these remotely controlled lay-outs 
we pass on to consideration of purely auto- 
matic interlockings. In America crossings 
on the level of one railway over another are 
fairly common, and it is to deal with instances 
of this kind that the American system of auto- 
matic interlocking thas been largely deve- 
loped. But while lay-outs of this character 
are very few in Great Britain, though 
including the famous L.M.S.-L.N.E.R. cross- 
ing at Newark-on-Trent, there are other 
cases to which the principle is readily applic- 
able. Fig. 24 shows an example of gaunt- 
leted tracks, such as are to be found over 
viaducts on routes originally single-tracked, 
but later doubled for the bulk of their length. 
In the operation of traffic the viaduct cannot 
be other than a bottleneck, and in some cases 
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single-line working is employed between the 
block posts A and B on either side of it.. A 
more flexible arrangement is to continue the 
double track to the viaduct approaches and 
install a special block’ post to control traffic 
over the bridge itself. The purpose of an 
automatic interlocking at such a place is to 
retain the flexibility of the double-track 
between A and B, while avoiding the expense 
of a continuously staffed block post at the 
viaduct itself. 

Four signals only are required, as shown in 
Fig. 24, and these are normally at danger ; 
they are not connected in any way with the 
block working, which is ordinary manual 
block between A and B. The working 
between these two boxes is just as though the 
double track were continuous throughout. 
The up and down home signals are normally 
at danger, and their respective “ distants ” 
are normally at caution. An approaching 
train on the down road enters track circuit 
D1, and the de-energising of the associated 





track relay initiates the clearing of the 
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FiG. 23—FACING POINT LOCK MECHANISM 
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signals, providing that no train on the up 
road is near enough to the gauntlet to have 
entered upon track circuit Ul. The down 
train, om entering track circuit D1, not only 
causes the down home and distant signals to 
clear; it also locks the up signals in the 
danger position. The approach track circuits 
D1 and U1 are made so long that if the road 
is clear through the gauntlet the appropriate 
signals are “pulled off” early enough to 





through freight trains, to which the regula- 
tion stop at Holdenville caused too much 
delay. The new signals are controlled on the 
same general principle as in the simple case 
previously ional though a number of 
special provisions have to be included on 
account of the more extensive track lay-out. 

As previously explained, the first train to 
arrive on any one of the approach-control 





track circuit secures the road over the 
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FIG. 24—SIGNALLING OF GAUNTLET TRACKS OVER VIADUCT 


permit the train to approach and pass over 
the viaduct without any slackening in speed. 
Instances come to mind, particularly of a 
famous viaduct in the West of England, 
where the structure is not wide enough to 
permit even of gauntleted tracks. But 
although there can only be a single line of 
rails, and there must be points at each end of 
the viaduct, such a location can still be auto- 
matically operated. The points can be laid 
in with spring switches and equipped .with 
facing point locks of the type shown in 
Fig. 23, leaving the signals to be auto- 
matically controlled as in Fig. 24. 

The case of .gauntleted tracks has been 
quoted as an instance of automatic inter- 
locking that is readily applicable to British 
conditions. To what extent the principle 
has been developed in America is shown by 
reference to the extensive lay-out at Holden- 
ville, Oklahoma, shown in Fig. 25, where a 
single-track route of the Chicago, Rock 
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Island, and Pacific crosses a similar route of 
the St. Louis-San Francisco on the level. 
The position is complicated in that the 
crossing occurs in the middle of a long passing 
loop on the Rock Island route. Until recently 
there were no signals at all at this particular 
crossing and no interlocking apparatus of any 
kind; all trains were required to stop at 
specified points just short of the intersection 
and whistle before proceeding across the other 
company’s route. Such‘an arrangement 


may well sound somewhat primitive in these 
days, though it is typical of many places in 
America, where neither route at a crossing 
is a particularly busy one. The decision to 
install automatic signals at this crossing came 





crossing and locks it against all conflicting 
movements. On the Rock Island tracks 
there are, quite apart from the level crossing 
with the St. Louis-San Francisco line, a 
number of alternative paths ; for example, a 
train standing at A can proceed westward vid 
the main line or through the crossover road 
into the loop in order to avoid an eastbound 
train standing, or carrying out shunting 
movements at B. All the points in the lay- 
out are hand thrown, and none is inter- 
locked, and providing the right of way is 
established over the crossing the signals are 
cleared according to the setting of the various 
points, all of which are electrically detected. 
In the case just mentioned, if a train were 
standing at B and an opposing train at A had 
arrived earlier and secured the right of way, 
the westbound signal for train A would not 
clear until the crossover road was correctly 
set to take train A vid the loop and so clear 
of train B. In the case of freight trains 
having shunting work to do it might easily 
happen that a Rock Island train had duly 
arrived and established the right of way over 
the level crossing; but some time before 
shunting work was finished at A a St. Louis— 
San Francisco train arrived and was ready 








Fic. 26 


to cross over immediately. To meet such 
cases an arrangement is included whereby 
the route locking can be released and right of 
way given to the St. Louis-San Francisco 
train. Reciprocal facilities are also included. 
The signalling at this crossing is designed 
to allow through trains to pass at full speed, 
when no opposing movements are in progress, 
and to permit of this the points must be 
fitted with efficient facing point locks. For 
such duties, and also for the hand operation 
of spring points, a mechanism capable of the 
speediest manipulation has been developed 
in America. The actual means of operation 
can be seen-in the lever in Fig. 23, that 
is resting in the jaws of a support 
casting, and needs to be pulled through 
180 deg. to throw the points ; ample leverage, 
acting through a rack and pinion, enables a 
man of average physique to throw a pair of 
points in less than a second. Fig. 23 relates 
to spring points ; a similar mechanism, with- 
out the trailable feature, is used for the points 
at Holdenville automatic interlocking. There 
is, however, one important difference in the 
two cases; in a spring switch lay-out the 
points are only locked in the normal position, 


——. 
facing movements are made with poinis i, 
either the normal or reverse position; th 
hand-operated mechanism thus has t» inelndy 
point locking in both these positions, In 
this country, where unidirectional rupp; 
roads are generally preferred at passing | 

on single lines of railway, a somewhi:t lavish 
provision of mechanical signalling i: stil] { 
be seen at many places. Two signa’ cabins 
one at each end of the loop, are usd mor, 
often than not. Recently certain of thes. 
cabins have been eliminated, by conggp. 
trating control of the loops at one end and 
operating the points at the far end gle. 
trically by hand generator ; spring switches 
equipped with mechanical facing point locks 
of the type shown in Fig. 23 would seem to 
provide a still more economical solution, 


PERMISSIVE SIGNALS 


Ordinary automatic signalling, on double 
or quadruple-tracked lines, has loug since 
ceased to be a novelty both here and in 
America ; but the action to be taken by the 
driver of a train coming to an automatic 
signal displaying the “‘ danger ” aspect has 
been, and still is, the subject of considerable 
controversy. Fig. 26 shows one track of a 
double-line railway equipped with three. 
aspect automatic colour-light signals; two 
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trains are shown, and the aspects displayed 
by the various signals are indicated by the 
letters in the circles. In this country the 
first section of line equipped with three-aspect 
automatic signals was operated on the “ stop 
and proceed” principle; on coming to an 
automatic signal showing red the driver’s 
instructions were to stop, and then, after a 
halt of sixty seconds, to proceed at a slow 
speed, prepared to stop short of any obstruc- 
tion. This rule was in accordance with the 
usual praetice in America. A fatal collision 
on the outskirts of London caused the “ stop 
and proceed ”’ rule to be reconsidered, and 
recent practice has been modified, making 
the procedure rather more elaborate. The 
enginemen of a train reaching an automatic 
signal at “ danger” now have to telephone 
to the nearest signal-box for instructions and 
may not pro until a sign fixed below the 
signal lights up and displays an illuminated 
letter “P” (proceed). In Great Britain 
almost all installations of automatic signalling 
have been made on lines carrying a heavy 
suburban traffic or on high-speed main lines, 
as between York and Darlington, L.N.E.R. 
In America automatic signals have been 
installed on both single and. double-track 
routes traversing the Rockies, in many cases 
where no signals at all had previously been 
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whereas at Holdenville and similar places 


used. On heavy ascending gradients the 
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plem of the “ danger ”’ indication becomes 
more acute than ever, as it is obviously 
undesirable to stop @ very heavy train on the 
ient if it can possibly be avoided. 

In this respect an installation recently put 
into commission on the Union Pacific 
Railroad is of interest. From Cheyenne, 
Wyoming, the double-tracked main line to 
the West ascends on ients varying 
petween 1 in 65 and 1 in 81 for 28 miles, 

attaining an altitude of 8000ft. at the Con- 

tinental divide. Three-aspect automatic 
glour-light signals have been installed, 
spaced at intervals to suit the normal speeds 
ofthe trains. On the eastbound track, where 
is high, there are eleven signals on this 
gg-mile stretch, and with these traffic is 
operated. under the ordinary “ stop-and- 
oceed”’ rule. On the westbound track, in 
order to provide for closer headway between 
following trains, the signals are placed closer 
together, there being twenty-two in this 
same 28 miles of railway. On so steep an 
incline speeds could .never be high, and with 
the object of reducing train delays to a 
minimum special arrangements have been 
introduced so as to permit of a train passing 
an automatic signal that would ordinarily be 
showing “ danger.” When one and two blocks 
ahead are clear the signals display the usual 
“yellow ” and “ green ” aspect respectively ; 
when the block immediately ahead is occu- 
pied the main signal shows the yellow aspect, 
but in addition, an auxiliary colour-light unit 
below is illuminated, showing a second yellow 
light—see Fig. 27. This “ yellow-over- 
yellow ”’ aspect indicates “ proceed at reduced 
speed,” and after ing it a driver should 
have his train under control so that he can 
stop short of any train, obstruction, or any- 
thing else that may require the speed to be 
further reduced. The “ yellow-over-yellow ” 
aspect was chosen so as to obviate the need 
for drivers to pass a “‘ red ” without stopping. 
This first application of “non-stop” per- 
missive signals has proved very successful in 
service, so much so that the Union Pacific 
has decided to adopt the principle on all new 
and reconstructed signalling installations in 
places where the gradient is 1 in 200 or steeper. 


Dehydration of Food by 
Radio-Frequency Energy* 
By VERNON W. SHERMANt 


THE industrial electronics division of the 
Federal Telephone and Radio Corporation, in 
co-operation with the Office of the Quarter- 
master-General of the United States Army, has 
developed a process of dehydrating food by 
means of radio-frequency energy. The process 
makes possible, for the first time, removal of 
99 per cent. of the moisture content from a 
compressed vegetable block. 

Conventional methods of dehydration rely on 
heat and forced air to remove water from vege- 
tables. With these older processes it is possible 
to remove 95 per cent. of the moisture content 
without injury to the product. Vegetables so 
dehydrated can be reconstituted, i.e., the normal 
water content can be restored by soaking in 
water, the vegetables returning to their original 
state and retaining their natural colour and 
flavour. 

Many root or semi-perishable vegetables, 
including beets, carrots, cabbage, onions, and 
potatoes, with a residual moisture content of 
5 per cent., will keep only a few weeks in humid 
atmospheres and they cannot be packed satis- 
factorily, inasmuch as the moisture present 
causes mould to form and makes them inedible. 
Consequently, attempts have been made to 
reduce the moisture content further. With con- 
ventional forced hot air drying many vege- 
tables develop a tough, blackened skin known 
as “‘ case hardening ’’ when the moisture con- 
tent is reduced below 5 per cent. ‘Case 
hardening ’’ is a permanent change and pre- 
vents reconstitution to their former freshness 
and colour. 

The electronic dehydration method developed 
by Federal not only makes it possible to remove 
99 per cent. of the moisture, but it also permits 
this high degree of dehydration after the vege- 
tables have been compressed into a small block 
or briquette, 6in. by 3in. by ?in. As will be 
recognised by those familiar with dehydration 
processes, compression of vegetables prior to 
total dehydration is an unprecedented pro- 
cedure. Other processes require exposure of 
as much of the vegetable surface as possible to 
facilitate evaporation. 

With all but 1 per cent. of the moisture 
removed, it is possible to pack all types of 


The mention of obstructions other than 


trains leads on to an interesting accessory used 
on certain mountain sections. Where high 
cliffs or slopes, including loose soree, overhang 
the railway there is often a danger from 
falling rocks. In Scotland the former Cale- 
donian Railway installed a mechanical device 
for giving warning of such danger on certain 
sections of the Callander and Oban line ; but 
in America it is sometimes necessary to pro- 
vide such warning on lines that are track 
circuited and equipped with automatic 
signals. At the danger spots wire fences are 
erected, of about 4in. mesh netting ; through- 
out the fences the panels of the net, separated 
by wood or steel uprights, are connected and 
held taut by heavy tension springs at each 
end. A detector cable connects with every 
panel throughout the fence, and if any panel 
is struck by a falling rock and pushed out of 
line by about 8in. or 10in., the movement 
imparted to the detector cable operates the 
trigger of an electric circuit controller, causing 
the latter to open certain contacts. As a 
result of such distortion or deflection of the 
fence all thesignals reading over the particular 
stretch of line are set in their most restrictive 


aspect. 


(To be continued) 





Toe Late Mr. R. G.. Woopwarp.—We record 


with regret the death, on August 27th, of Mr. 
Robert Guthrie Woodward, a director of Edgar} ; 
Allen and Co., Ltd., Sheffield. He was sixty-two 


dehydrated vegetables in sealed containers and 
transport them to any part of the world without 
danger of decomposition. Extensive studies 
have shown that the length of time vegetables 
may be kept in good condition increases very 
greatly as the moisture content approaches 
1 per cent. Evidence now indicates that vege- 
tables dehydrated by the electronic method will 
not deteriorate over a period of one to two years 
even in hot, humid climates. 

Vegetables reconstituted after electronic 
dehydration may be cooked and served the 
same as fresh vegetables. Reconstitution is 
accomplished by soaking the vegetables in 
water. They then return to their original 
colour and consistency and retain their normal 
taste and aroma. The vitamin content of 
electronically dehydrated vegetables is espe- 
cially high, due apparently to the much shorter 
processing time. 

The exact method of dehydration cannot be 
disclosed at present. Briefly, however, 80 per 
cent. of the moisture is removed by conven- 
tional methods, leaving the vegetables pliable, 
but without formation of “case hardening.” 
The vegetables are then compressed into bricks 
and the remaining moisture is removed elec- 
tronically, after which they are ready to be 
wrapped in paper, wax coated, packed and 
shipped. The whole procedure is well adapted 
to automatic straight-line production. Labora- 
tory results show that 1lb. of water may be 
removed electronically with less than 1 kWh of 
energy, @ figure which is economically good in 
comparison with other methods. 





* Reprinted from Jlectrical Communication, the 
ournal of the International Telephone and Telegraph 
Corporation, New York. 

+ Federal Telephone and Radio Corporation, Newark, 





years of age, and had been associated with the firm 
for forty-five years. : 


In addition to the above-mentioned vege- 
tables; dried whole milk also has had its moisture 
content reduced electronically from 2 per cent. 
to 1 per cent. This small difference makes it 
possible to ship dried whole milk without danger 
of its butter fat content becoming rancid. 
Unlike dried skim milk, dried whole milk can be 
reconstituted to be as palatable and nutritious 
as fresh milk, 

Aside from the importance of this electronic 
dehydration achievement, the results of which 
are especially timely in connection with the 
transportation of food abroad, it is interesting to 
note that the process represents another of the 
many outgrowths of fundamental research and 
development in industry. Electronic dehydra- 
tion .of foodstuffs was undertaken by the 
Federal Corporation as a co-operative and non- 
remunerative project to aid in the war effort. 








Crewe Centenary Celebrations 





Dvrine the present year the L.M.S. locomo- 
tive works at Crewe celebrates its hundredth 
year. In view of the intensive work now going 
on in connection with the magnificent railway 
war effort, time cannot be spared to celebrate 
this centenary in the fashion warranted by its 
importance, an event which must, of necessity, 
take place after victory has been won. On 
Thursday, September 2nd, an official visit was 
paid to the Crewe works by Sir Thomas Royden, 
who met at the works many retired and present- 
day locomotive engineers. Crewe is indelibly 
associated with the long history of the steam 
locomotive, and engineers trained in its shops 
are to be found all over the world. Some of the 
more outstanding engines built at Crewe may 
be mentioned. The first Crewe-built engine 
was the “ Columbine,” which is now in the 
Railway Museum at York. Another famous 
locomotive was the “Lady of the Lake,” 
which was awarded the Gold Medal at the Inter- 
national Exhibition of 1862. The “ Queen 
Empress ” was shown at the Chicago Exhibition 
of 1893, while the ‘“‘ Hardwicke,” in 1895, two 
years later, achieved the remarkable speed of 
67-2 m.p.h. in the race to Scotland. The 
‘** Charles Dickens ” was another famous Crewe 
locomotive, which ran a million miles in ten 
years, and had a total mileage of 2,345,107 to 
its credit. The “‘ Royal Scot” of 1935 will be 
remembered by all who visited the New York 
Fair, while the ‘‘ Coronation ’’ of 1937 was the 
holder of the world’s non-stop record, and 
toured some of the principal railways in North 
America. These engines, although outstanding, 
are only a very few of the large number of 
6623 locomotives constructed at Crewe since 
the year 1843. Under wartime conditions, the 
Crewe locomotive works is engaged on other 
tasks besides engine building. A large staff 
of men and women are engaged on the work of 
repairing 2000 locomotives, while supplying the 
needs of the railway as regards points, crossings, 
signals, and the repair of L.M.S. docks and 
harbour plant, besides other railway activities. 
Crewe locomotive men and women are fully 
engaged at the pfesent time in keeping L.M.S. 
locomotives in service, so that they can cover 
additional mileages and haul the ever-increas- 
ing war freights. Only in this way can the 
London Midland and Scottish Railway main- 
tain its mighty contribution to the nation’s war 
effort. 








BritisH-TRAINED INDIAN MeEcHanics.—Under 
a scheme initiated by the Ministry of Labour, a 
number of Indian mechanics have come to this 
country for special training and have since returned 
to take up staff jobs in Indian workshops. Out of 
354 men sent to England under the scheme, 203 
have returned to India, and many have secured 
employment in the various technical branches of 
civil and defence industries. Four men, whose 
previous salaries were between Rs. 40 and Rs. 70 
per month, are now commissioned officers in the 
Corps of Indian Engineers, on a starting salary of 
Rs. 445 per month. A jig and tool draughtsman, 
formerly earning Rs. 2-10 a day in an Indian rail- 
way, is at present the head of the jig and tool depart- 





New Jersey. 


ment of a Calcutta firm on Rs. 300 per month. 
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Some Tensile Shock Properties 
of Carbon Steels* 


By F. V. bfevsine tar Ph.D., F.R.C,Sc.I., M.I. Mech. E., 
and J. B. BRENNAN, Ph.D. 


Tue Testina MAcHINE 


Fic. 1 is a diagrammatic representation of 
the machine. A rotating crank C of variable 
throw is attached to a wheel B through an 
adjustable turnbuckle L by means of a wire 
rope. Another wheel W, keyed to the same 
shaft as B, is attached in a similar way to the 
mass X, which is connected through an auto- 
matic gripping and releasing device to the 
arresting crosshead 
M. The specimen 8 
is attached at one 
end of the arresting 
of crosshead and at the 
other end to the tu 
T, Rotation of ¢ 
C causes M, S, and T 
to become attached 
to X and then lifted 
vertically. Atany pre- 
G determined height M, 
S, and T, released 
automatically, fall 
al freely on to the anvil 
E R, contact _ being 
Te / EY) made througii suit- 


R R = able striking surfaces 
j on M and R. The 
specimen is then sub- 


“Tae Encinece™ jected to a momén- 
Fis. 1—Disgrammatic Re to. "guddon  retarda- 
ae Ae “s8"9 tion of the tup. By 

driving the crank C 
from a suitable motor, this cycle of operations 
may be repeated until fracture of the specimen 
oceurs. The driving gear used was of such a 
nature that forty shocks per minute took place 
throughout the multi-shock tests. 

Consideration of the type of loading employed 
led to the word “ shock "’ being substituted for 
“* impact,” which implies collision between two 
bodies, one of which is the test piece, and has 
been interpreted as such by many experi- 
menters when investigating the effects of 
suddenly applied stress. 


Tue SPECIMEN 


The dimensions of the specimen are given in 
Fig. 2. Care was taken to provide as large a 











“ 





ws 





“Tee Enaguaen™ Swain Se. 


Fic. 2—The Specimen 
Fic. 3—Locking Plate for the Specimen 


bearing surface as possible on the face of each 
of the collars shown in Fig. 2, to avoid distor- 
tion under load. At the same time the diameter 
of the parallel portions between the gauge 
length and the collars had to be of such a dimen- 
sion that permanent extension would not take 
place. The specimen was secured in position at 
each end by means of locking plates, each lock- 
ing plate being drilled and slotted as in Fig. 3. 

To fasten the specimen in the machine, the 
fin. diameter portion was passed through the 
slot in each locking plate in turn, the locking 
plates being then pushed up against their 
respective collars, One end of the specimen 
was inserted in a hole in the top of the 7 lb, 
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TaBLE I,—Analyses and Tensile Properties of the Steels Investigated 































































































——____ 
Reference letter ... .., ...|.. A. B, Cc. D: E, BR, G, H, I. I 
Carbon, percent... ... ...] 0-12 | 0-18 | 0-28 | 0-29 | 0-33 | 0-37 | 0-47 | 0-52 | 0-58 |Ogy” 
Silicon, percent. ..; ...  ...| 0°037 | 0-066 | 0-066 | 0-177 | 0-066 | 0-003 | 0-13 0: 103 | 0-137 0-168 
Sulphur, percent.... ...  ..-| 0-03 | 0-04 | 0-035 | 0-03 | 0-035 | 0-033 | 0-031 | 0-042 | 0-028 | 9.935 
Phosphorus, per cent. ref 0102 | O- 0-037 | 0-011 | 0-032 | 0-024 | 0-045 | 0-032 | 0-029 0-039 
Manganese, percent. ... ..-/ 0-56 | 0-56 | 0-78 | 0:62 | 0-66 | 0-65 | 0-6 0-72 | 0-63 | 0.58 
Yield stress, tons per sq. in.|17-0 17-5 20-5 19°6 19-9 21-4 {21-8 [28-9 |26-2 ean 
Lae ac stress, tons per sq. 
-]24-2 26-9 33-4 34°8 34-2 38-3 41-2 44-4 50-7 = 152.3 
asiadion on 4in. length, 
percent, ... 1385-0 35-0 25-5 25 27-3 24-3 23-5 20-8 16-3 |13-3 
Reduction of area, per cent./66-8 [62-6 [55-9 {53-2 [56-3 [50-5 [47-1 [43-0 [33-3 28 
Brinell number... 116 121 153 168 156 168 179 202 207 228 
es 
TaBLE II.—0-12 Per Cent, Carbon Steel 
——— 
Residual | Energy Total | Extension a Redue. 
Test] Height height per Number | energy for} on in. Initial Final tion of 
No.| fallen, as read, shock, of raave: length, di ter, | di ter, area 
in. in, in.-Ib. shocks. lb. in. in. in. per cont, 
1} 81 5-5 | 534 1 534 | 0-2515 | 0-2505 | 0-142 | 679 
2 78 0-5 548 1 548 0-25 0-25 0-141 68-2 
3 78 3 530 1 530 0:244 0-26 0-142 67+7 
4 78 1 544 1 644 0-235 0-25 0-142 67°7 
5 78 2-5 534 1 534 0-236 - 0°25 0-142 67-7 
6 66-5 53 466 1-2 559 0-251 0-25 0-14 68-6 
7 54 31 378 1-44 546 0-234 0-251 0-14 68-9 
8 42 37 204 2-14 627 0-274 0-25 0-14 68-6 
9 30 4:3 210 2-89 608 0-278 0-25 0-142 67-7 
10 19 14 132 6-29 698 0-279 0- 2505 0-141 68-3 
11 10 1-5 70 12-9 904 0-316 0-251 0-135 71 
12 6 3 42 27-5 1,155 0-345 0-25 0-132 18 
13 3 — 21 94 1,975 0-362 0- 2505 0-124 16-1 
14 2 — 14 147 2,058 0-84 0-25 0-129 13-3 
15 0-87 _ 6-09 579 4,026 0-385 0-25 0-124 15-2 
16 0-72 —_ 5-04 10,002 50,410 0-385 0- 2505 0-125 15-2 
17 0-61 _ 4-27 2,169 9,242 0-305 0-25 0-132 71-9 
Tasie III.—0-18 Per Cent. Carbon Steel 
1 78 3-5 528 1 528 0-24 0- 2505 0-142 67-9 
2 78 3-25 529 1 529 Q-23 0- 2505 0-145 66-5 
3 78 3 530 1 580 0-234 0+ 2505 0-144 66-9 
4 48 18 336 1-64 551 0-231 0- 2495 0-146 66-6 
5 29 27 203 3-07 624 0-251 0- 2505 0-149 64-6 
6 20 9 14 4-58 641 0-276 0-25 0-141 68-2 
7 “4 6 98 7°61 745 0-278 0-2505 0-14 68-7 
8 9 1 63 13-94 878 0-296 0-251 0-14 68-9 
9 6 0-5 42 24 1,008 0-297 0+ 2605 0-142 67-9 
10 4 3-5 28 32-2 901 0-317 0-251 0-139 79-4 
il 2 _ 14 158 2,212 0-327 0- 2605 0-13 72:9 
12 0-87 _ 6-09 1,037 6,515 0-299 0-25 0-132 72 
13 0-78 — 5-46 3,203 17,488 0-34 0- 2505 0-133 71-8 
14 0-72 _ 5-04 4,593 23,049 0-288 0-25 0-135 70-6 
15 0-675 _ 4-73 15,583 73,708 0-15 0-25 0-225 18-9 
16 0-61 _ 4-27 37,167 158,703 0-233 0-25 0-17 53-9 
Taste IV.—0-28 Per Cent, Carbon Steel 
1 90 a 607 1 607 0-187 0- 2505 0-17 55-6 
2 90 4-75 602 1 602 0-185 0-26 0-172 54 
3 90 6-5 585 1 585 0-182 0-25 0-172 53-8 
4 48 8-75 336 1-83 615 0-19 0-25 0-176 51°9 
5 29 il 203 3-65 740 0-201 0-25 0-172 50-4 
6 20 1-6 140 5-95 833 0-213 0-25 0-168 51-9 
7 14 6-75 98 10°55 1,030 0-214 0- 2505 0-165 54-9 
8 9 0-5 63 23-93 1,606 0-237 0- 2505 0-162 56-7 
9 6 2 42 35-75 1,502 0-226 0+ 2505 0-162 58-2 
10 4 2-6 28 95 2,660 0-237 0- 2505 0-161 58-8 
il 2 _ 14 1,287 18,020 0-205 0- 2506 0-181 47°8 
Taste V.—0-29 Per Cent. Carbon Steel 
1 78 0-25 546 1 546 0-21 0-251 0-173 52-4 
2 718 0-5 546 1 546 0-186 0- 2505 0-175 52:6 
3 78 0-625 $56 oP | 546 0-196 0- 2505 0-175 51-2 
4 48 5-5 36 2-88 968 0-2 0-26 0-173 61 
5 29 12-25 203 3-6 730 0-214 0-2505 | 0-168 52-2 
6 20 2-25 140 4-91 688 0-227 0- 2505 0-164 55-1 
7 14 2-5 98 8-86 868 0-226 0-25 0-162 57 
8 9 0-6 63 21 1,328 0-241 0- 2495, 0-167 57-3 
9 6 2-5 42 26-66 1,120 0-235 0-249 | 0-166 55 
10 4 3°5 28 76-25 2,135 0-272 0- 2505 0-166 56-1 
11 2 _ 14 597 8,360 0-253 0- 2505 0-168 55-8 
Taste VI.—0-33 Per Cent. Carbon Steel 
1 84 2 579 1 579 0-202 0-251 0-164 56-2 
2 84 3°6 568 1 568 0-2 0-25 0-167 55-4 
3 84 2-5 576 1 576 0-21 0- 2505 0-162 58-2 
4 48 0-75 336 1-99 669 0: 226 0- 2505 0-166 66-1 
5 29 0-25 203 3 609 0-211 0-25 0-165 56-5 
6}- 20 9-25 140 5-56 779 0-235 0-25 0-163 57-4 
7 14 0-6 98 9 882 0-234 0+ 2605 0-163 57°9 
8 9 0-7 63 19 1,196 0-246 0-251 0-159 59-9 
9 6 3 42 30-6 1,327 0-261 0- 2505 0-154 62-2 
10 4 1-25 28 65-9 1,946 0-284 0+ 2505 0-153 62-7 
11 2 _— 14 764 10,700 0-264 0-25 0-162 57-9 
































tup, the depth of the hole being such that when ; end of the specimen to the arresting crosshead. 
the specimen was pushed home the surface of | Fig. 4 shows the specimen attached to the tup 
the collar was 1/,,in. above the surface of the| and to the arresting crosshead. The method of 
tup. The set screws used to hold the locking | securing and the specimen itself gave complete 
plates in position were prevented from working | satisfaction throughout the tests described in 
loose by means of spring washers, A similar|this paper. The specimen was adaptable for 





procedure was carried out to fasten the other|use in either the alternating: stress fatigue 
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Taste VII.—0-37 Per Cent, Carbon Steel 
—— 
Residual | Energy Total Extension Reduc- 
Test Height height per Number energy for] on }in. Tnitial Final tion of 
N falien, as read, shock, of rupture, length, ter, ter, area, 
in, in. in.-lb. shocks, in.-lb. in, in. in. | percent. 
1 84 4°5 562 1 562 0-179 0-2505 0-175 51-2 
2 84 6°5 655 1 555 0-176 0+ 2505 0-175 51-2 
3 84 5-75 553 1 553 0-175 0-25 0-174 52-5 
4 48 7°75 336 1-85 682 0-19 0- 2505 0-176 50-6 
5 29 14 203 3°54 718 0-191 0-2505 0-177 50-0 
6 20 19 140 5-08 711 0-183 0-25 0-175 51+1 
1 14 0-5 98 ll 1,078 0-224 0-25 0-17 53-8 
8 9 3 63 24+7 1,556 0-228 0- 2505 0-17 54-0 
9 6 1°5 42 36-8 1,545 0-23 0- 2505 0-169 54-5 
10 4 1 28 193 5,405 0+ 254 0-251 0-171 53-7 
vu 2 — 14 1,398 19,580 0+177 0- 2505 0-196 38-9 
et ts 
TaBLE VIII.—0-47 Per Cent. Carbon Steel 
1 84 4-75 560 1 560 0-17 0+ 2505 0-18 48-4 
2 84 2-5 576 1 576 0-163 0- 2505 0-179 48-9 
3 84 3°5 569 1 569 0-166 0-2505 0-178 49-5 - 
4 48 4 336 1-93 648 0+183 0- 2505 0-183 46-7 
5 29 6°5 203 3-79 770 0-191 0-25 0-171 49-8 
6 20 1-3 140 5-96 836 0-184 0-25 0-175 51 
7 14 3 98 10-83 1,061 0-184 0- 2495 0-18 47-9 
8 9 0-5 63 28 1,765 0-211 0- 2495 0-179 48-6 
9 6 1 42 41-9 1,718 0-21 0-25 0-175 51 
10 4 0-5 28 156 4,370 Q+ 222 0-25 0-178 49-3 
ll 2 —- 14 1,869 26,180 0-138 0- 2505 0-207 31-85 
TaBLe IX,.—0-52 Per Cent, Carbon Steel 
1 90 12-5 548 1 548 0-155 0-25 0-186 44-6 
2 90 9-75 567 1 567 0-156 0- 2505 0-185 45°5 
3 90 9-25 569 1 569 0-156 0-25 0-182 47-1 
4 48 4-2 336 1-92 646 Q-17 0-25 0-186 44-6 
5 29 14 203 3-54 718 0-165 0-25 0-187 4t 
6 20 4°5 140 6-8 953 0-178 0-25 0-183 46-8 
7 14 0-25 98 14 1,372 0-186 0-25 0-183 46-8 
8 9 3 63 30-7 1,936 0-189 0-25 0-181 46-8 
9 6 2-25 42 59-7 2,501 0-201 0-25 0-18 47-5 
10 4 0-5 28 239 6,597 0-214 0- 2505 0-192 41-3 
ll 2 — 14 3,131 43,880 0-065 0+ 2505 0-227 17-85 
Fd 
TaBLE X.—0-58 Per Cent. Carbon Steel 
1 84 7:75 539 1 539 0-121 0- 2505 0-2 21-3 
2 84 10-75 518 1 518 0-121 0- 2505 "0-2 21-3 
3 84 12 509 1 509 0-116 0- 2505 0-201 21-3 
4 48 ll 336 1-79 602 0-134 0+ 2505 0-203 16-04 
5 29 11-5 203 3-63 737 0-119 0- 2605 0-202 12-45 
6 20 1-25 140 6-97 975 0-13 0-25 0-201 10-35 
7 14 0-5 98 17 1,665 0-145 0-25 0-201 8-66 
8 9 3°5 63 46°7 2,940 0-13 0-25 0-208 6-94 
9 e* 2°5 42 96-7 4,060 0-123 0-25 0-208 , 5°68 
10 4 _- 28 879 24,600 0-067 0- 2505 0-228 4-63 
ll 2 _ 14 3,074 43,080 0-022 0-2507 0-242 3-26 
Taste XI.—0-63 Per Cent. Carbon Steel 
1 84 10-5 520 1 520 0-122 0+ 2505 0-202 35-5 
2 78 6 509 1 509 0-111 0- 2505 0-206 32-6 
3 78 4-25 522 1 522 0-113 0- 2505 0-204 33-8 
4 48 10-4 336 1-79 601 0-118 0-25 0-206 32 
5 30 14 210 3°55 745 0-134 0-251 0-202 35-4 
6 18-8 5 132 7:17 1,025 0-136 0- 2505 0-203 34-4 
7 12 0-25 84 18 1,511 0-135 0+ 2505 0-208 31-1 
8 10 1-75 70 30-9 2,162 0-123 0-251 0-210 29-7 
9 8 3 56 50 2,800 0-135 0-25 0-212 25-9 
10 6 1 42 183 7,690 0-115 0- 25056 0-217 24-9 
11 3 — 21 1,438 29,500 0-146 0-25 0-24 7-4 
12 2 _ 14 3,621 50,694 0-026 0- 2505 0-242 6-4 
TaBLe XII,—Average Single-Shock and Corresponding Static Test Results 
Reference letter A. B. Cc. D. E, F. G. H. I. J. 
Carbon content, per cent. 0-12 0-18 0-28 0-29 0-33 0-37 0:47. 0-52 0-58 0-63 
Average +959 shock ners 
in.-Ib. . -|538 529 598 546 574 557 568 561 §22 517 
Stati ic energy, in.- -ib. pe -- [550 616 708 674 663 723 672 688 571 550 
Ratio of single. shock energy ; 
to static ene: 0-97 | 0-865] 0-854] 0-808] 0-862] 0-77 | 0-845] 0-84] 0-91] 0-94 
Average single-s shock exten- 
sion, in. «-.| 0-243] 0-235} 0-182) 0-197} 0-203) 0-176} 0-167) 0-155) 0-121) 0-113 
Static extension, in, .. 0-26 | 0-249] 0-197; 0-205] 0-21] 0-19 | 0-164] 0-159) 0-115] 0-115 
Average single-shock redue- 
tion ofarea,percent. ...| 67-7 | 67-1 | 53-2 | 52-5 | 66-6 | 51-2 | 49-0 | 45-1 | 36-3 | 33-7 
Static mare A area, Ai 
cont, i 68:2 67-8 54-2 55-6 54-7 61-1 47-1 44-0 32-6 34-0 
testing machine or the static tensile testing, test piece. The remaining energy is called the 


machine. 


Tae MEASUREMENT OF ReEsIDUAL ENERGY 
When a specimen is fractured in an impact 


machine, only part of the energy imparted to 
the wr ih or tup is used to rupture the 


residual ene: 


rgy. 


The tup, after fracture of the specimen, fell 
into a socket in one end of a simple lever at 


rest. 


The lever was balanced with the tup in 


the socket,and, on receiving the falling tup, pro- 
ceeded to rotate about the centre of gravity of 





the lever and tup, in a vertical plane. This 
rotation was opposed by a-helical spring, the 
energy of rotation of the lever and tup being 
converted into strain energy of the spring. Now, 
in an arrangement of this nature, the kinetic 
energy of rotation of the lever on receiving the 
falling tup is a definite fraction of the kinetio 
energy of the tup just before entering the socket, 
assuming that the tup does not rebound from 
the socket, but moves as one with the lever. 
This is provided for by using a taper socket and 
spring clips which hold the tup firmly in position. 


THe Tup 


Examination of the results obtained by Smith 
and Warnock? showed that the energy 
to rupture a fin. diameter specimen of Low- 
moor iron was approximately 400 inch-pounds. 
The maximum height at which the machine 
could be operated was approximately 100in. 
for single-shock tests. It was estimated that a 
7lb. tup, representing a maximum available 
amount of energy of 700 inch-pounds, would 
permit the machine to be used to the best 
advantage. Inspection of the results obtained 
(Tables IIT to XII) shows that the maximum 
single-shock energy for the steels tested was 
600 inch-pounds. 

The tup was turned from a length of 2}in. 
mild steel bar. It was necessary for the purposes 
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Swam Sc. 


Fic. 4—Section through the Arresting Croashead 
and Anvil, showing the Specimen and Tup in Position 


of balancing that, when in position in the socket 
of the lever, the centre of gravity of the tup 
should coincide with the longitudinal centre 
line of the lever. This, together with other 
factors, resulted in the form of tup shown in 
Fig. 4. The weight of the tup, together with a 
half specimen, a locking plate, three set screws, 
and three spring washers, was 7 lb. 


Materrat’ Usep IN THE INVESTIGATION 


The material used in the tests recorded in 
this paper consisted of a family of steels of 
varying carbon content, the other constituents 
being approximately constant. The ten steels 
of the family were manufactured by the Steel 
Company of Scotland, Ltd., and supplied some 
years previously for stress endurance tests. 
The steels were supplied in the form of lin. 
diameter bars from which the specimens were 
machined. The material did not receive any 
heat treatment after manufacture. 

The chemical analyses of the steels as 
supplied by the manufacturers, together with 
the results of tensile tests, are given in Table I. 
The tensile tests’ were carried out on a Riehlé 
screw-testing machine, the specimens being 
0-625in. in diameter, with enlarged ends, 

The Brinell hardness tests were carried out, 
using a 10 mm. ball and a load of 3000 kilos. 
for 15 seconds, on short lengths cut from the 
bars. Two indents were made in the direction 
of the axis of the bar, and the average value 
was taken in each case, 


(To be continued) 








2 Smith and Warnock, Journal of the Iron and Steel 
Institute, 1927, No. II, page 323. 
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the people accepted their fate. They believed 
that in no other way could the country be 
mobilised for total war. But whilst they bore 
with only faint grumblings the curbs upon 
their ancient liberties, many of them soon 
began to show that, although they might 





endure the shackles of bureaucracy whilst the 
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THIS FREEDOM 


SomE years ago Sir Ernest Benn was the 
moving spirit in the “‘ Individualist Book- 
shop,” which published pamphlets—many 
by Sir Ernest himself—in defence of the 
liberty of the individual. It made its mark, 
but in a relatively small way. No one felt 
then that his freedom was seriously en- 
dangered, and most people tolerated restric- 
tions on the ground that the conditions were 
so changed from what they had known in 
their youth that regulations had become 
necessary and desirable. Then came the 
present war, bringing with it the almost com- 


PAGE 


THIS FREEDOM... os. ae ves ee sss ees es 208] POSItiVely the extent of the reaction against 
FE EP EE 


- 200} . The matter is one in which all branches of 
(Iilus.) * 202 


*°5 | to individual enterprise than engineering. It 
ENERGY... so - 205 


to 


206}and have conferred inestimable benefits on 


FORTHCOMING ENGAGEMENTS ... 1. 2... «...216 i 

MARKETS, NOTES AND NEWS |... 2. 1 215] “9S the quest of power, in o— the lust of 

NOTES 4XD MEMORANDA 2... ws. vv. ns oss 218) gain, and in others the mere joy of achieve- 
Ne he ment. The result was the same. By their 


war lasted, they would fight tooth and nail 
to break them when peace returned. Then 
the “ Individualist Bookshop ” found that it 
needed more scope, and a few months ago it 
became the ‘‘ Society of Individualists.” Its 
progress since then indicates very clearly and 


bureaucracy and the growing determination 
to be rid of it as soon as possible when the 
war is won. 


the engineering industries are deeply involved. 
There is no human vocation which owes more 


would be easy to give a score of names of 
firms which have been brought to greatness, 


mankind, solely through the courage and 
persistency of single men. Indeed, it might 
be said with a great deal of truth that the 
history of engineering is the history of indi- 
viduals. It is not necessary to inquire by 
what motives they were inspired. In some it 


works they benefited mankind, and it matters 
little or nothing whether or not they bene- 
fited themselves. They relied on themselves, 
they asked little from the State, and resented 
rather than courted its assistance. Self- 
dependent, they were prepared to face 
obstacles and difficulties and to ask no one else 
to bear the blame if they failed. Some people 
profess to see only the defects of this 
“ sturdy independence,” but a vast majority 
of the inhabitants of this land admire in their 
hearts of hearts personal valour and achieve- 
ment. Each of them may want to see some- 
one else controlled by an external and 
impersonal power, yet each of them cherishes 
as his birthright his own individual liberty. 
For the moment, we all must tolerate restric- 
tions ; for the moment we must allow the 
Executive to usurp the functions of the 
"| Legislature, but the time will come, soon after 
the war, when there will be a reaction against 
bureaucratic control, and in that reaction we 
shall see engineers in the vanguard. 

The growing influence of the Society of 
Individualists is as a vane showing the direc- 
tion in which the wind is beginning to blow. 
Amongst its most recent publications is one 
that, both by its restraint and understanding, 
is worthy of particular attention. The author 
is the Professor of Modern History in the 
University of Leeds, Mr. A. S. Turberville. 
It is entitled “ Quantity versus Quality,” 
which in this connection means collectivism 
against individualism. We are tempted to 
make quotations from it in support of what 
we have said, but know not where to begin or 
where to end. We must, then, restrict our- 
selves to two, whilst commending the pam- 
phlet to all engineers who await the restora- 
tion of their liberties. The first quotation 
runs thus: “ The individualist desires to 
see the ideal of the balanced constitution 
reinstated in place of the conception of the 
omni-competent Executive. He desires to 


———— 
it is the force of human personality that gives 
meaning and beauty and strength to the lif, 
of man; a keener appreciation of the 
perennial value of the austerer virtues, ang 
especially of independence and self-reliange, 
He is never insensible of the needs of the 
people.” The second: “ It is quite certain 
that individualism cannot and will not remain 
under a cloud indefinitely. There are two 
reasons for this optimism, each sufficient jn 
itself. The first is that all true progress is the 
result of the creative capacity of the mind of 
man, and that capacity, unable to work 
effectively if it is ‘cabin’d, cribb’d, cop. 
fin’d,’ will eventually break out from the 
restraints imposed upon it. The second js 
that human nature is, in the long run, on the 
side of the individualist.” 


Idle Moments 


Dr. Watts was doubtless sincere when he 
claimed that “‘ Satan finds some mischief stil] 
for idle hands to do,” but whether it is 
strictly true that idleness inevitably results 
in mischief is-open to question. Admittedly, 
while the day appears too full for some, 
others complain of a lack of occupation, and 
though it may be “ a consummation devoutly 
to be wished,” we are never likely to arrive 
at that happy state of perfect balance where 
every member of the community pulls his or 
her weight, with no one overloaded, no one 
idle, but we should hesitate from looking 
upon the latter class as a menace to society. 
May we consider what we mean by being 
idle and what can be done to cope with the 
situation ? The dictionary suggests a variety 
of lines of thought, and if we accept the 
meaning of “laziness” or “‘ indolence,” we 
are certainly confronted with a state that 
can be wholeheartedly condemned, while if 
the inference is a ‘‘ lack of purpose,” we may 
not feel so frustrated, but can set to work to 
attempt to produce a change of outlook, and 
similarly the ‘‘ useless ” can be converted to 
the “useful.” At the moment, however, 
the interpretation we have in mind is that 
of being “ unoccupied,” and our purpose is 
to explore this condition. It is quite con- 
ceivable for a temporarily idle person to 
subscribe to the old adage labor ipse volwptas, 
and yet, however much he may love work, to 
attain a state of contentment he must also 
know how to revel in enforced idleness. 
Idleness may occur from a variety of 
causes ; it may occur at the most unexpected 
times: a managing director might have a 
number of appointments, one of which 
suddenly broke down at the last moment 
giving him half an hour which he did not 
expect to have at his disposal. We wonder 
what his reaction would be. Would it be too 
revolutionary to suggest that he should resist 
the temptation to substitute another appoint- 
ment, but welcome the break as a heaven-sent 
opportunity for a short period of reflection, 
of mental stocktaking, which might prove 
invaluable ? It is, perhaps, when we descend 
to the lower grades that the problem becomes 
rather more acute, for it is suggested that the 
assistant engineer, technical assistant, or 
whatever he may be designated is likely to 
encounter periods of heavy pressure, and 
others of relative stagnation. It is in the 


second state that his worth can best be deter- 
mined and his character formed. Each junior 
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jo consult his chief on some point of policy 
or to seek definite instructions. If he cannot 
he seen immediately, does he return to his 
grawing board or desk and twiddle his 


thumbs, or does he employ the time in cogita-| | 


tion as to what improvements he can effect 
in his work, what modifications he could 
+ in a design? If he does, then surely 
the time of forced inaction can by no stretch 
of the imagination be called idle time. The 
junior may be allowed considerable latitude 
in his duties, and given certain work for which 
he is directly responsible ; but, however well 
he organises his days, there will be seasons 
when everything seems to go quiet, and 
perhaps his first reaction is to approach his 
chief with the complaint that he has not 
enough to do. Perhaps it might here be 
stated as an axiom for the young engineer 
that the work of an assistant is largely what 
he himself makes it. Many a young man has 
lified for promotion, not so much because 
of the faithful manner in which he has carried 
out the taske assigned to him, but rather 
because he has anticipated the wishes of his 
chief, and has carved out for himself by his 
own assiduity a niche in the organisation 
which no one else could fill, thereby giving 
him eventually a recognised position. Much 
of this has resulted from the judicious utilisa- 
tion of what would otherwise have been 
unproductive periods. Descending the scale 
of industry, it will readily be realised that 4 
mechanic often has idleness thrust on him 
by something entirely outside his control. 
A turner’s lathe breaks down, but can soon 
be put right, so that there would be no ques- 
tion of a transfer elsewhere ; does he spend 
his time sprucing up his lathe, making those 
minor adjustments which he has been intend- 
ing to do for some time, and putting things 
generally in order or does he pass the precious 
moments in gossip ? One further instance of 
what is in mind must suffice: in a period 
of industrial depression a large engineering 
works had hardly an order on its books, 
plant lay idle, but the office appeared 
exceptionally busy, for new designs were 
being prepared, more up-to-date plant was 
actually being ordered and installed, and the 
premises were being extended by a board of 
directors, who realised that a spell of idleness 
could best be utilised by preparing for a term 
of prosperity. Their vision was justified, and 
the firm reaped the benefit afterwards, so 
that it is suggested that behind this incident 
lies a very important moral. 

Perhaps enough has been said to show that 
there is no need for idle moments for the 
engineer, and also that one who outwardly 
looked extremely lazy might really be engaged 
on truly constructive work! Recently 
publicity was given in the daily Press to an 
allegation that certain Government engineers 
were not fully occupied. Without going 
into the merits of the case, we would at least 
suggest that a visit by a reporter to many an 
engineer’s office might result in an entirely 
erroneous impression. No one would expect 
the number of doctors in a district to be 
reduced because of a period of immunity from 
epidemics, although we might reasonably 
surmise that the spare time would be profit- 
ably used by a conscientious practitioner in 
attempting to keep abreast of the times by 
study and research. Similarly, there need 
never be any idle moments for the zealous 


engineer. 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 
THE HORSEPOWER OF AIRCRAFT 
GUNS 


Sm,—Your leading article in THz ENGINEER 
of August 27th gives further prominence to a 
method already coming into use of comparing 
the performances of machine guns by their 
horsepower. 

There is, however, a misleading suggestion 
in the question “What happens when a 
2000 H.P. engine pulls an aircraft forward and 
2500 H.P. of gun power pushes it back?” It 
is true that the momentum, the integral of 
force X time, imparted to gun and projectile, 
is equal and opposite. Energy, however, is 
the integral of force x distance, which is very 
different for the gun and projectile. Ignoring 
for the moment the recoil arrangements and 
also the mass of the gases, let us say that the 
mass of the gun barrel is fifty times that of the 
bullet, then the distance travelled by the gun 
in free recoil would be 1/50th of that travelled 
by the bullet. Since the force exerted on each 
at any instant must be the same, the energy 
imparted to the bullet and gun will also be in the 
ratio 50/1. Hence the damaging effect of the 
bullet due to its kinetic energy (apart from any 
explosive it may contain). It would be a poor 
design of gun in which the barrel had as much 
energy to expend on the user as the bullet has 
for the enemy ! 





Cuas. H. Hetmer. 
Royal Naval College, 
Greenwich, S.E.10, 
August 31st. 


[We agree that if the gun power were really 
used to propel the aircraft instead of to destroy 
the enemy, momentum rather than kinetic 
energy would be the main consideration, and 
the measure of horsepower would then depend 
on the air speed attained.—Ep., Tur E.] 





TWO APPEALS 


Sm,—In your issue of August 27th you 
referred in gracious terms to the bok we have 
issued at long last after the several war years, 
and I venture to ask your assistance, as repre- 
senting all that is best in mechanical contriv- 
ances, by printing this-letter in respect to the 
efforts of those who have gone before us. 

It is known from documentary evidence in 
our possession that George Gwynne in 1844 took 
an order from, and supplied to, the Passaic 
Copper Mine in U.S.A., a centrifugal pump 
“twelve feet in diameter.”” Your paper must 
circulate among engineers in America. Can 
anyone throw any light on this pump ? George 
Gwynne in Septembef, 1851, stated that it was 
the first double-entry centrifugal pump. It 
would be of wide interest if a description could 
be dug out of the past. 

My second point deals with a matter at home. 
Lade Bank land drainage pumps were supplied 
and put to work in 1867 by Easton, Amos and 
Anderson. These were the first centrifugal 
pumps installed for land drainage in the Fens. 
They worked until 1938, and on more than one 
occasion I have pressed for their retention as 
museum pieces equivalent to George Stephen- 
son’s ‘“ Rocket.” Mr. Buchner, the engineer 
to the district, has told me that his Commis- 
sioners have just given orders for the breaking 
up of these two pumping sets. They are a 
magnificent example of the ironfounder’s art, 
and while their value as superb examples of 
engineering work in 1867 cannot be assessed 








in cash, their value as scrap will be trifling 


when cost of dismantlement and transport is 
considered. Cannot at least one of the two sets 
be preserved ? 
For Gwynnes Pumps, Ltd., 
W. A. Trirron, Director. 
Lincoln, September Ist. 








Sixty Years Ago 





SHIPBUILDERS AND THE BoaRpD OF TRADE 


Srxry years ago Joseph Chamberlain was 
President of the Board of Trade. So far as its 
Marine Department was concerned, he was 
determined upon reforming it. If all that we. 
said in a leading article in our issue of September 
14th, 1883, was true, the time for reformation 
was over-ripe. As it existed, the Department, 
‘we said, was a fossil, interesting but useless, if 
not inthe way. Its great want was intelligence, 
its great defect red tape, and its greatest draw- 
back small salaries. As an instance of the 
Department’s futility we mentioned its attitude 
towards the fixation of the load lines of ships. 
It was legally charged with the duty of taking 
action against shipowners who broke the Load 
Line Act. If, however, a shipowner asked the 

ment to fix a load line for any of his 
ships, the Department would refuse to do so 
on the plea that it was not its business to 
instruct owners on the subject, while in any 
event it had no rules which would apply to all 
ships. If the Department had done too little 
in the matter of load lines, it had, we said, done 
too much in other directions. It had on one 
occasion issued an order requiring all closet 
fittings and pipes to be of gun-metal and 
banning the use of cast iron. The order roused 
a storm of protest and eventually had to be 
withdrawn. The Department’s rules for the 
strength of marine boilers were laughed at by 
the engineers who were compelled to follow 
them. It was fortunate, we said, that locomo- 
tive superintendents were not under the 
Department’s control. If they were, there 
would not be a locomotive boiler i 
1301b. to 1501b. pressure, which would be 
passed for more than 60 lb. The Department’s 
rules governing the granting of passenger 
certificates to river steamers were also instanced 
as an example of its incompetence. The number 
of passengers allowed to be carried was simply 
the number of square yards of deck space. 
Provided her boilers and safety valves complied 
with certain conditions, she was considered 
safe to carry the number of passengers so 
determined, although her bottom might be 
no thicker than brown paper, she might have 
no bulkheads, and her whole structure might be 
so weak that a touch by a barge would send her 
to the bottom. What might happen, the fate 
of the “‘ Princess Alice ” told us. 
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Dry Docks for United States Navy 


No. I1I—(Continued from page 184, September 3rd) 


ya the tremie method of constructing 
dry docks has made it. possible to save 
much time and to complete the largest of this 
type of graving dock in about two years—simi- 
lar docks having in the past taken much longer 
—nevertheless, Rear-Admiral Harris has 
pointed out that his tremie method calls for 
large preliminary outlays in plant and in 
planning the work, and therefore the final 
value of tremie-placed concrete in dry-dock 
building and its use will have to be deter- 
mined by controlling conditions or by the 
circumstances to be met. It is pertinent, 
with this proviso in mind, to describe how 
the Bureau of Yards and Docks has built in 
the dry a large offshore graving dock at Long 
Beach, California. The contrast is instruc- 
tive. 

This west coast graving dock, which has 
an available length of 1100ft. and a width 
of 150ft., and with the base level of its con- 
crete floor 60ft. below the mean level of low 
water, was designed by the Bureau of Yards 
and Docks. The inner or head end of the dock 
is virtually tangent to the erstwhile beach 
line, and the entrance is offshore 1100ft. in 


plated excavation after the area would be 
surrounded by a dyke. The actual amount 
of water that had to be pumped to clear the 
excavation varied from 25,000 to 36,000 
gallons a minute. The advance estimates 
approximated those figures closely. 

he basin was excavated down to El,—60 
by a floating hydraulic dredger, and while 
that work was in hand, a sea wall of rock 
was reared around the dock site, leaving an 
opening at the seaward end through which 
the dredger and other floating equipment 
could be withdrawn when no longer required. 
When the dredging was done the remainder 
of that floating plant was employed in the 
building of a timbered trestle that surrounded 
the entire dock area, and from the deck of 
that structure a total of thirty-six gravel- 
packed deep wells was sunk by rotary well- 
drilling outfits. Each well had a diameter of 
30in., and those wells, which “| outside the 
dock limits and were spaced at various 
intervals, penetrated the ground deep enough 
to reach the layer of silty loam and clay 
streaks—that is, at El. — 120ft. or more, 





a 


a 
usually carried a salt content about one.thing 
that of the outlying sea water, but, oven afte 
complete unwatering of the excavation fo 
the dry dock was effected, still tho wate 
pumped from the deep wells was somewhat 
saline. 

The maximum rate of pumping from the 
wells was maintained for about five weeks, 
and then dropped to 28,000 gallons per 
minute. By that time the observation wells 
along the longitudinal centre line of the dock 
site indicated that the ground water had been 
lowered from l0ft. to 20ft. below the bottom 
of the excavation, which was at a level 60f, 
below mean low water. There were other 
observation wells for the study of ground. 
water conditions, and those wells were s 
along a 4000ft. line that extended wostward 
of the dock site. When approximately two. 
thirds of the eoncrete bottom slab of the dock 
had been placed, the pumping rate dropped 
to something like 26,000 gallons per minute, 
which indicated that the installed pumps had 
quite doubled the capacity which pumping 

cnyerionen had shown to be necessary. 
addition to the foregoing deep well 
pumps and the two large pumps carried on 
the trestle, a total of 1600 well points, with 
24ft. risers generally and arranged on 4ft. 
centres, were utilised to stabilise the banks 
of the excavated area lying outside the 





Some of the wells stopped a little short of the J 


trestle. The well points were arranged in 
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ARRANGEMENT OF PLANT FOR CONSTRUCTION OF DOCK 


the sea area, where the water prior to the 
construction of the dock had a depth of from 
18ft. to 20ft. The primary protection of the 
dock from the open sea consists of a break- 
water that lies 24 miles offshore. 

From the underside of the concrete floor 
of the dock upward, the ground is a formation 
of sand, silty loam, and clay streaks. Below 
the dock floor, to a depth of from’ 50ft. to 
60ft., is a bed of fine to coarse sand, and 
beneath that sand, for a depth of from 15ft. 
to. 20ft,, is a layer of silty loam and clay 
streaks. Beneath this layer follows a bed 
of coarse water-bearing sand and gravel that 
extends downward for a considerable depth. 
The projected dock area was extensively 
explored prior to the start of any construc- 
tion work. A test pit was sunk near the 
dock site, 50ft. or so deep, with the help of 
well points. Using test pumps and making 
observations while pumping was under way, 
ground water levels were ascertained at 
different locations. The observation wells 
for this exploratory work were provided by 
driving pipes to the depths deemed desirable 
and clearing them of earth by jetting. The 
various materials thus removed at the dock 
site were subjected to laboratory analysis, 
and, combined with the pumping data, 
information was obtained upon which to base 





calculations for pumping dry the contem- 





clay layer, while other of the wells passed 
through that layer and entered the underlying 
bed of coarse sand. The object in going 
through the clay stratum, which was thought 
to be more or less impervious, was to 
neutralise any possible hydrostatic uplift. 
This precaution was taken even though the 
engineering calculations indicated that the 
weight of material lying above was ample to 
offset any upward hydrostatic pressure. 
Each deep well was equipped with a 2000 
gallon-per-minute pump and submersible 
motor, and the discharge from the pumps was 
piped up through a check valve from a header 
on the outer side at the top of the trestle, 
and the header discharged the water over- 
board well beyond the immediate surround- 
ings of the workings. 

On the trestle there were two turbine 
pumps, each of 6000 gallons per minute capa- 
city, that removed sea water from the expan- 
sive pool which was enveloped by the rock 
dyke. Those pumps unwatered the exca- 
vated dock basin in the course of six weeks, 
and when the water level was lowered a few 
feet pumping was either slowed or halted 
to allow time for the surrounding banks to 
drain themselves. Incidentally, the deep 
wells influenced the pool level by removing 
percolating water. The water from the wells 





was tested at intervals for salinity, and 





three parallel lines at different distances from 
the trestle, and they had a maximum united 
discharge of about 2000 gallons per minute. 
As a matter of fact, the various well points 
were located where there was reason to 
believe they would give their greatest 
yields. 

All floating equipment within the dock 
area was removed when the trestle had been 
built, but before the floating plant was taken 
away some of it was used to place hydraulic 
fill along the sides of the rock sea wall. A 
fleet of motor lorries, loaded by drag lines 
with sand dredged from borrow areas, helped 
in transforming the rock wall into a dyke 
enclosing the entire site, except at the ocean 
end of the dock. At that point fill was 
deposited only on the inner slope of the rock 
breakwater, while the outer side, exposed to 
the wash of the sea, was not so covered, 
because it would have been useless. However, 
as an added safeguard, a steel sheet pile 
cut-off wall was driven just inside and 
paralleling the rock wall at that point. The 


60ft. piles were driven across the length of 
that exposed section of the enclosure and for 
a suitable distance along the adjoining sides 
of the dyke. The cut-off wall was tied to the 
rock sea wall by steel rods, and the supple- 
mental barrier wellnigh shut off all inward 
It was after this work 


seeping of sea water. 
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—— 
yas competed that unwatering of the enclosed 
area was started. 

As originally planned, the Long Beach 

ying dock was to be constructed by tremie- 

ured concrete, and the forms for that con- 
grote were to be lowered on to the submerged 
bottom of the excavation, The steel work of 
the forms also was to provide reinforcement 
for the concrete of each transverse block of 
the floor slab. Agreeably to that plan, and 
at an early stage of preparation, cableways 
were ordered to be used in handling the tremie 
forms contemplated. Subsequently, the 
Bureau of Yards and Docks decided to 
mwater the impounded area so that the 
work could be done in the dry, and the cable- 
ways were installed and used in placing the 
concrete with 8-yard bottom dump buckets. 
Running on a wide gauge track, paralleling 
the dock area on each long side, were mounted 
two travelling towers, each 100ft. high above 
the track elevation. The towers were placed 


826ft. apart, one of each pair of towers acting | p 


as a head tower while the other functioned 
asa tail tower. Each cableway system for a 
ir of towers carried two travellers that 
mitted a shorter interval between the 





dumping of successive buckets. Also the 


act as a keyway for the later placed concrete. 
The intermediate block was strengthened. 
and further tied to the two bounding blocks 
by reinforcing steel that was arranged before 
the concrete for such blocks was poured. 
Each transverse block of the floor slab con- 
tained about 2300 cubic yards of concrete. 
In the course of forty-eight calendar days, 
following the complete unwatering of the 
dock excavation, the contractors poured, the 
forty-sixth floor block, and as some parts of 
the side wall sections were poured shortly 
after the concrete was placed for the different 
floor blocks, at the end of the period men- 
tioned approximately 100,000 cubic yards of 
concrete had been poured, something like 
half of all the concrete needed for the entire 
dock. Curing water for the concrete surfaces 
was obtained from the pipe line on the trestle 
that carried away the discharge from the 
deep well pumps. This afforded a convenient 
and an economical supply of water for curing 


uur poses. 

The Bureau of Yards and Docks has set 
an example of further possible economies by 
the manner in which it has adapted to per- 


manent use a large group of the pumps|ing 


employed during the unwatering of the dock 
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CABLEWAY TOWERS 


tremie forms originally provided were cut 
into smaller sections—two to a form side— 
which made them easier to handle and to 
place by means of the cableways. 

The concrete was supplied by a central 
mixing plant equipped with two 4-cubic yard 
mixers and otherwise provided with up-to- 
date batchers and the means of turning out 
wiformly a large volume of concrete in close 
agreement with the ifications, The 
mixers delivered directly into the 8-yard 
dump buckets, three in number, carried on 
each flat car. The cars were successively 

at the loading position by a locomo- 
tive and then hauled to the cableways at 
the dock side. : 

Immediately following the unwatering of 
the dock excavation the exposed bottom was 
covered to gradient with an 18in. blanket 
of broken stone and levelled. The forms for 
the transverse sections of the floor were 
placed upon that bed, the forms being 
required only for alternate sections, each of 
which, when filled with concrete, was a 
block 18ft. square in cross section and 180ft. 
long. The space between each pair of 
adjacent blocks was poured without a form, 
and the opposed vertical surfaces of the 


area at the time of construction. Bids had 
been asked on large pumps of conventional 
type to be installed for emptying the dock 
when required in handling ships, but the 
tendered prites were high and there were 
uncertainties about deliveries. The Bureau 
accordingly sought some better solution of the 
problem of permanent equipment. After due 
study the decision was made to adopt smaller 
turbine pumps, such as the thirty-six units 
that had given satisfaction during the un- 
watering operation. All told, only fifty of 
such pumps would be needed for the purpose, 
but fourteen more than the units at hand on 
the job. The arrangement was considered 
to have several advantages. There would be 
a decentralised flow of the water being dealt 
with, opportunity would be offered for 
servicing individual pump units without 
interrupting or interfering with the operation 
of the dock, and the Bureau’s experts further 
concluded that there would be a number of 
other gains. Accordingly, that plan was 
adopted for the completed structure. The 
thirty-six deep well pumps of the original lot 
and the additional fourteen pumps of similar 
type and size have been installed, with their 
submersible motors, in vertical wells pro- 


dock.» These wells, at their lower ends, 
connect with a bottom culvert that extends 
entirely around the dock, and the culvert 
functions, both as an inlet and an outlet 
channel, receiving water from the dock 
through drains and connecting passages in 
the floor, and it also has gates at its outer 
ends that provide communication with the 
sea. With the gates open, sea water flows 
through the culvert and enters the dock 
basin by way of the drains in the floor, The 
incoming water is thus dispersed over a wide 
area, and this prevents the development of 
strong currents that might suffice to displace 
blocking during the filling or flooding 
operation. 

The steel caisson, gate for the dock entrance 
was erected on the dock floor during the con- 
struction stage of the dry dock, and was 
floated when the dock was flooded for the 
first time, which took place when the dyke 
at the entrance of the dry dock was removed. 
Captain E. C. Seibert, Civil Engineer Corps, 
U.S. Navy, was the officer in charge of con- 
struction of the Long Beach graving dock, 
and that expert has summarised in the follow- 
manner the high points of the novel 
method employed in doing the work: “ The 
dewatering scheme of dry dock construction 
used in this instance bids fair to establish a 
new mode of attack, in applicable cases, to 
graving dock construction. Although the 
method involved uncertainties, these can be 
reduced by devising means to assure a tight 
and stable enclosing dyke and by control of 
water pressure in deep underlying strata to 
prevent flow into, and uplift of, the bottom 
of the excavation. This method can be the 
means of saving many months in construc- 
tion time and a very considerable amount of 
money as compared to the indicated con- 
ventional means of placing at least the 
bottom by tremie. Moreover, building in the 
dry ensures a better quality of concrete. 
Before the dewatering method can be safely 
applied, much advanced information must 
be obtained. Studies that should be made 
include geological investigation, borings, 
pumping, and laboratory tests of samples to 
determine flow or percolation rates. [If it is 
determined in any given case that the water 
can be economically pumped out at a rate 
faster than the percolation or infiltration 
rate, the use of the method appears feasible.” 

The contract for the Long Beach graving 
dock was awarded by the Navy Department to 
Guy F. Atkinson Company-George Pollock 
Company on a cost-plus fixed fee basis. For 
the contractors, Davit Root was general 
manager, Frank Nicol chief engineer, and 
Harvey Kruse dry dock superintendent. 
The Bureau of Yards and Docks, in which 
this dry dock was designed under the direc- 
tion of Rear-Admiral Ben Moreell, of the 
Civil Engineer Corps, Chief of the Bureau, 
was represented on the job by Captain E. C. 
Seibert, Lieut. L. W. Painter (C.E.C.) (U.S. 
Naval Reserve), and Nathan Karp (civil 
engineer, also in the Navy Office at the scene 
of operations). 





pm 3 


TEAK aS AN Inp1an Asser.—Recent advances in 
the technique of raising and maintaining teak 
“naar are the subject of a publication issued 

y the Forest Research Institute, Dehra Dun. An 
eventual shortage of natural teak timber in India 
has long been considered inevitable. To guard 
against this deficiency, teak plantations have been 
raised’ on a steadily increasing scale. The earliest 
plantations were started at Nilambar in Madras-in 
1842, just a century ago, and they have now yielded 
@ return many times their cost of production, Teak 
plantations have since been established in all pro- 
vinces, except the Punjab and Sind, and in a large 
number of states. At present there are well over 
200,000 acres of teak plantations all over the 
country, and over 6000 acres of new plantations are 











flanking blocks were slightly concave, so as to 


vided for them in the concrete walls of the 


being added every year. 
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Education of Engineers* 


No. Il—(Continued from 


Section VI.—CouRSEs FOR CRAFTSMEN 


(1) Wider Provision of Courses.—Much wider 
provision of craft courses in technical colleges 
will be necessary to provide for youths at the 
smaller works having no organised apprentice 
instruction, and to utilise the day release for 
youths unsuited to more advanced technical 
studies. 

Properly employed, the day release should be 
of special benefit to craftsmen. 

(2) Equipment of Workshops.—The technical 
college workshop should be the craft appren- 
tice’s laboratory. It should be equipped on an 
adequate scale with a view, not so much to 
teaching manual skill, as to teaching the prin- 
ciples underlying workshop operations. 

(3) Variety in Training Sch —In craft 
apprentice training there is ample scope for 
variety in schemes of education and training, 
particularly in relation to the arrangements for 
practical training. This may be given entirely 
in the works, or partly in the works and partly 
in the college. If the latter scheme is adopted, 
the practical training in the college might take 
the form of a full-time course prior to entering 
employment or a part-time course concurrent 
with employment. The system adopted in any 
particular case will obviously depend on local 
conditions,.in particular on the facilities which 
firms have for properly organised practical train - 
ing in their own works. 

(4) Certification on a National Basis.—There 
is an urgent need for a certificate scheme 
operated on a national basis for the theoretical 
studies of craft students. Craft students are at 
@ serious disadvantage compared with pro- 
fessional students because they have not before 
them the incentive of a certificate awarded on a 
national basis and backed by influential bodies. 
A section of the field is partially catered for 
by the City and Guilds craft courses and by 

development a suitable scheme of certification 
might be erected on this foundation. 

(5) Courses for Foremen and Others.—The 





others, production planning, rate-fixing, and 
inspection has been seriously neglected in the 
past. Such courses should be arranged to follow 
craft or National Certificate courses. 


Section VII.—RELATION BETWEEN TECHNICAL 
EDUCATION AND PRaAcTIcCAL TRAINING 


Works training and technical training should 
be planned as a whole, and closer relations are 
needed between educational institutions and 
industry to secure this end. Technical colleges 


the part-time day students they teach, but it is 
doubtful if full use is made of these, and much 
more co-operation is needed. College repre- 
sentatives should be invited to sit on works 
training committees, just as representatives of 
industry sit on college advisory committees, 
and thus ensure joint interest in the progress of 
the individual apprentice as well as in general 
questions of training. 


Section VIII.—PracticaL TRAINING 

(1) Objective-—The practical training of the 
apprentice engineer should be directed to enable 
him to acquire :— 

(a) Skill in the manipulation of hand and 
machine tools. 

(b) That knowledge of materials which can 
be acquired only by handling and working 
with them. 

(c) Knowledge of manufacturing processes 
and methods, and the limitations they impose 
on design. 

(d) Knowledge of workshop organisation, 
and the control of the flow of materials during 
manufacture. 

(e) Knowledge of the personnel with whom, 
and for whom, he works. 





* Memorandum issued by the Institution of Mecha- | ¢ 
nical Engineers entitled ‘‘ The White Paper on ‘ Educa- 
tional Reconstruction ” and Its Impact on Training for 
Mechanical Engineering.” 





engineering recruits. It is desirable that those 
organisations having the facilities to give the 
best training to young men should be nurseries 
for an industry and provide opportunities for 
training for the greatest possible number, and 
means should be found within the industry to 
compensate them. 


craftsmen is bound up with the selection of 
young professional engineers. They are both 
recruits to mechanical engineering, and it is 
obviously efficient to have a decision as to 
whether the recruit will eventually be best 
employed as a craftsman or as a professional 
engineer, either before the commencement of 
employment or as soon as possible afterwards. 


junior technical schools, most young men com- 
mence their engineering 
no knowledge of the nature of the work of an 
provision of suitable training for foremen and| engineer, of what that training involves, or 
their suitability for entry into the profession. 
The number of misfits inimi 
adding to existing methods, psychological and 
vocational tests for prospective candidates. 


chosen because they are the most suited to such 
work, and consequently will find satisfaction in 
it. If this is confirmed after a six or twelve 
months’ probationary period, they should pass 
out of the apprentice workshop and continue 
to learn their chosen craft in the main workshop 
and attend corresponding workshop courses at 
send regular reports to firms on the progress of a technical college. Provision should always 
be made to make possible the transfer of youths 
who later prove their greater suitability for the 
alternative course to that in which they have 
been placed by earlier selection. . 


manship should be trained under experienced 
instructors and not be entirely dependent upon 
a nearby craftsman or foreman whose pre- 
occupation is with production and not instruc- 
tion. 


for their ability to impart knowledge and gain 
the confidence of the young men in their charge, 
and not because they have passed the stage of 
full usefulness in workshop management. 


bays, should be available for preliminary craft 
instruction. of not less than six, or more than 
twelve months’ duration. 
shops should produce parts, or even assemblies, 
for stock. 


nical college to provide some of the practical 
training in craftsmanship as well as the whole 
of the technical training 


out under the normal conditions of the work- 
shops, but with the actual work of the appren- 


to ensure a complete experience. 


page 187, September 3rd) 
These objectives are amongst 


engineering apprenticeship. 

For a long time the term “ apprenticeship ” 
has ceased to represent the complete, intimate, 
and thorough training which it represented. in 
the days of the guilds. The degree of respon- 
sibility shown by the employer towards the 
apprentice varies from almost zero to something 
which still falls below the highest standard set 
by the “‘ masters ”’ in the days of the guilds. 

Too many cases still exist where “‘ apprentice- 
ship ” is exploited as a form of cheap labour, 
and in recent times a narrowing practice has 
arisen—which the Institution deprecates—of 
apprenticing youths to the drawing-office, to 
rate-fixing, and to other limited sections of engi- 
neering work, leading in many cases to dead-end 
occupations. 

During and since the war of 1914-18 there 
has been an awakening to the need for the more 
thorough training of both craft and professional 


(a) For CrarTsMEN 
(2) Selection of Craftsmen.—The selection of 


Except for those who have passed through 
training with little or 


might be minimised by 


Entrants to craft apprenticeship should be 


(3) Workshop Training.—Recruits for crafts- 


Instructors should be selected for their skill, 


Special apprentice workshops, or apprentice 
Apprentice work- 


Small firms may have to depend on the tech- 


Subsequent practical training could be carried 


ice still guided and directed in such a way as 


those which 
should be embraced in the modern conception of 


present agreements between employors and 
trade unions, the length of craft apprenticeshin 
has been fixed at five years. With effectiyg 
instruction and proper facilities for training, an 
intelligent youth or man could attain a stand, 
of craftsmanship, at least equal to that of the 
average craftsman of to-day, in a period of 
three or four years at most. In the future, the 
period of apprenticeship should become leg 
rigid, and attainment be a factor in determining 
its duration. 

(5) Daytime Release.—Under the White Paper 
proposals for compulsory part-time ed cation 
in working hours, the craft apprentice cap 
receive workshop craft instruction as distinet 
from the higher technical instruction involyeq 
in National Certificate courses, together with 
general education and physical training, at g 
works school or a technical college cirected 
towards the certification referred to in an earlier 
section. 

(6) For ProrgssionaL ENGINEERS 

(6) Pre-University Workshop Training. —Up 
to the end of the nineteenth century almost 
all professional engineers obtained their theo. 
retical training by part-time study concurrent 
with their apprenticeship course. With the 
increasing development of university training 
for engineers, a large number of young men 
obtained the greater part, if not all, of their 
practical training after graduation. During the 
past twenty years a few young men have secured 
a short period of practical training between 
school and university. It is recommended that 
all those who are able to include a full-time 
university course in their training as engineers 
should undertake a period of works training 
before they proceed to the university. 

The advantages of an organised pre-univer. 
sity practical training are that the boy has an 
opportunity of finding out what engineering is 
like; the experience assists in the general 
development of his character, and he enters the 
university in a more mature state; contact 
with engineering practice is of the greatest help 
in giving him an appreciation later of the signi- 
ficance of his theoretical studies ; he is accepted 
by the craftsman and helped in a way that 
would not be possible if he were an adult. 
During the pre-university practical training, 
study should be continued by part-time attend- 
ance at a technical college or works school in 
mathematics and science and such other sub- 
jects as will assist in his university work. 

(7) Duration and Nature of Workshop Train- 
ing.—The practical training of the professional 
engineer cannot be defined narrowly. Practical 
training should last for from two to five years, 
ing upon age, qualifications, and experi- 
ence at the time of entry, and whether or not 
it is combined with university or part-time 
technical education. It should include, amongst 
others, the workshop processes of fitting, opera- 
tion of machine tools,, moulding, pattern- 
making, and welding. The professional engi- 
neering apprentice should spend a short time 
in the craft apprentice workshop to enable him 
to acquire a certain understanding of craft 
problems, not so much with the object of 
enabling him to attain the standard of dexterity 
of the craftsman as to familiarise him with 
workshop practice and to appreciate both the 
limitations and the possibilities of skilled crafts- 
manship. His experience in the main shops will 
give an insight into economic conditions, 
and an understanding of the outlook of the 
employees with whom he works and of the 
employers for whom he works. 

The professional engineering apprentice should 
also have experience in inspection, production 
organisation, processing, testing, the drawing- 
office, estimating, and, where possible, in the 
preparation of contracts and tenders, research, 
engineering design, installation of plant, &c. 
For many apprentices it is desirable to give 
opportunities to gain experience in the mainten- 
ance of the plant in the design and manufacture 
of which they assisted. The completeness of 
such training is, in some cases, dependent upon 
co-operation in arranging exchange between 
different employers. 

(c) GENERAL 


(8) General Development of Apprentices.— 





(4) Duration and Scope of Training.—Under 


When the number of apprentices is sufficient, 
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—————— 
they should be encouraged to form an associa- 
under its own officers, to develop interests 


pore field, as is accomplished by the more 
progressi e university students’ unions. ‘The 


officers of the apprentice associations should 
act as 8 ncgotiating body with the management 
on matters relating to apprenticeship training 
and welfare. In this way a sense of responsi- 
bility is aeveloped, and experience is gained of 
negotiation and committee work of all kinds. 
Where there are insufficient apprentices to form 
an association within a single company, the 
local technical college could provide them with 
an opportunity to gain experience in operating 
committees and affairs by forming a 
students’ association in which they play a part. 


Section IX.—EsTABLISHMENT OF A 
Post-GRADUATE COLLEGE 


There are inadequate facilities at present for 
the post-graduate training of established tech- 
nical staff and executives. The number desiring 
such advanced training in any one area will 
always be small, and it is doubtful if either 
separate universities or technical colleges can 
make the necessary provision. A post-graduate 
college should therefore be established to pro- 
vide courses on @ full-time basis. The college 
should be financed mainly by the State, and 
should be controlled by an independept self- 
governing body, but might be developed by 
addition to one of the large existing and well- 
established colleges. Although the original 
charter of the Imperial College of Science and 
Technology visualised this development, it has 
never been carried out. Such a college, if 
established, could do valuable work in many 


fields on which the following three might be |@ducational reconstruction programme. 


cited as examples :— 
(a) It could provide courses expounding the 
latest advances in knowledge in single fields, 
such as heat transmission, combustion, elas- 


of the Appendix :— 


to reach an ultimate additional annual cost of 
£67,400,000. 

The interval which is to elapse between the 
end of the war and the “ Appointed Day ” on 
which the new forms commence is not indi- 
cated in the White Paper, nor was it fore- 
shadowed in the two days’ debate in Parliament 
which followed its presentation. 

We can understand, even if we do not com- 
mend, this caution, for certain earlier reforms 
failed to mature because no appointed day ever 
arrived for the country as a whole. . 

We understand, and can commend, the fore- 
sight and the courage embodied in the intro- 
ductory remark of para. 6 of the White Paper, 
which says :— 

“The rate at which it will be possible to 
proceed will depend..:on the financial 
resources available, having regard to our 
existing commitments, to the new claims we 
may have to meet, and to such orders of 
priority as may have to be laid down.” 


We conceive it proper and necessary that all 
the estimates of all the post-war reconstruction 
plans of all the Ministries be collected, collated, 
and integrated, and then, by methods well 
known to mechanical engineers, pass through a 
process of selection and adjustment in sequence 
and magnitude to the financial resources and 
man-hours available. 

We are therefore not at this time so much 
concerned with the absolute value of the total 
sum of money estimated for ‘‘ Educational 
Reconstruction” given in the Appendix, but 
intensely concerned with the relative values of 
the allocations and their priorities within the 


The following table is extracted from Table I 


Let X be an unknown period from the end of wart to 
“* Appointed Day.” 




















ticity, properties of materials, vibration, or 
the technology of specific developments in Part of total 
modern practice. Additional additional 
(b) It could provide courses in administra-| . ;,,,. | *Pemditure| | Total | | expenditure 
tion, organisation, economics, and commerce e adult and |expenditure.| adult and 
related to the engineering industry. technical technical 
(c) By constant study of the growing body education. edueation. 
of knowledge in any particular subject, it £ £ Per cent. 
could try to bridge the gap between research | X+1 year Zero 1,100,000 0-0 
practice and teaching. It could do this by | X+2 years 30,000 | 2,700,000 1-11 
putting recent developments into teaching 713 - Pn weumees he 
form—no easy task in some cases—and|/xi5 ” || 300,000 | 24,900,000 1-21 
thereby reduce the inevitable lag between ats ees 300,008 38,700,000 3-48 
research, teaching, and practice. X+74+¥* °"] 2'z00000 | 64:400,000| 4-03 
The proposal for a post-graduate college does 


not exclude the teaching of ration 
subjects in universities and technical colleges. 
It is wholly desirable that technical students 
should be familiar with the groundwork of 
these subjects. 


Section X.—CLOsURE 


ee : sal li new buildings,” and gave an undertaking 
The rehabilitation of our industrial life and nd ine them in the light of the debate. 


the recovery of the export trade essential to our 
future well-being depend upon our ability to 
provide an adequate supply of a fully trained 
professional engineering personnel and crafts- 
men in the immediate post-war period and upon 
the utilisation of such men by industry. 

To achieve this, the yearly provision of addi- 
tional training facilities will be necessary. 

A commencement should not be deferred 
until the immediate post-war reconstruction 
period is upon us. 

It is obvious that increased expenditure will 
be incurred, and in the absence of further 
explanation and probably of modification, the 


Paper will inevitably induce a vigilant and 


the penultimate paragraph of page 34, which 
reads :— 


is expected to be very much greater than X 


Education, Mr. Ede, in reply to the debate, 
stated that ‘‘ with regard to technical education 
the figures represent the capital charges on the 


the body of this document, we are left with a 

feeling of disquiet that the Board of Education 

appears to place undue emphasis on “ Build- 

ve ” as the end of all technical educational 
‘orm. , 


building loans alone, where are the estimated 
sums to cover the numerous collateral reforms 
effecting improvement in equipment and teach- 
ing, the considerable increase in teaching force 
necessary for increased numbers of students and 
classes, to increase the efficiency and status of 


; sexs : 5+, | teaching, and to effect the reduction in teaching 
financial provision of the Appendix of the White Niede Gf individeinl tebeliity: which we bate 


critical mood, stimulated in the first place by recommended as essential to the achievement of 
: many of these objectives ? 


* Where Y, like X, is an unknown number of years, but 


The Parliamentary Secretary to the Board of 
to 


But, as will be understood from a reading of 


And if all these moneys are intended to serve 


It may well be that there is some provision 


* “Although the development of technical 
and adult education is not included among the 
matters dealt with in the first four-year plan, 
some allowance has been made for preliminary 
expenditure in respect of technical education.” 


We have supplied the italics. 


Table I of the Appendix to the White Paper 
shows the additional expenditure from public 
funds to cover the proposed reforms compared 
with the last pre-war year, which is estimated 


for technical education in the much more con- 
siderably greater funds allocated, to Young 
People’s Colleges. This may well be so, since 
para. 74 of the White Paper, speaking of the 
hours remaining from the compulsory day- 
release time after covering physical training, 
civics, and instruction in written and spoken 
English, states that “‘ in all appropriate cases the 
[remaining] time may be used for technical or 
vocational education related to their employ- 


But it would be an undesirable development 
to strip off from the technical colleges the tech- 
nical training of youths, up to eighteen, leaving 
them virtually with work only above ordinary 
National Certificate standard, and the loss 
would be even greater to the technical teaching 
in the Young People’s Colleges of the strength 
and inspiration to be derived from senior work. 

Or, again, it may be that since grants to the 
universities are administered by the Univer- 
sities Grants Committee and not by the Board 
of Education, the Government has plans for a 
considerable increase in the grants to the 
universities in which scientific and technical 
departments would certainly share. Whilst 
these would be welcome as meeting some of the 
needs to which we have drawn attention, it 
would certainly not deal with the whole. 

The proposed deferment of provision for tech: 
nical education indicated in the Appendix, 
together with internal evidence in the White 
Paper itself, creates the impression that the 
close relationship between technical education 
and our industrial survival after the war is not 
fully accepted by the Board of Education. This 
may be because officials, expert and trained in 
this field, either are not available or do not rank 
sufficiently high in the counsels of the Board to 
influence the President in the formulation of 
policies. 

The Council of the Institution are of the 

opinion that the emergence of this country from 
its relatively backward position in technical 
education depends largely upon the initiative of 
administrative officials in the hierarchy of the 
Board of Education ; and that this initiative is 
unlikely to be forthcoming unless some 
amongst the highest of these officials have been 
technically. trained and are expert in the field 
of technical education. 
Finally, the Institution would urge that there 
shall be no bar to a suitable official trained in 
science, applied science, or technology becoming 
Secretary to the Board of Education. 








Heat Treatment Plant for 
Steel Tools 


Tue L.M.S. Railway has recently installed a 
plant specifically designed to deal with the 
heat treatment of high-speed and alloy steel 
tools. The various practices for heat treatment 
were carefully investigated before deciding upon 
the type of furnaces to install, and it was con- 
cluded that the salt. bath treatment for high- 
speed, steel was best suited for the type of tool 
to be treated. Other alloy steel tools and 
reheating of carburised details had to be dealt 
with differently, and it was decided to install an 
electrically heated furnace with gas-controlled 
atmosphere for the treatment of these tools. 
Fig. 1 shows the lay-out of the shop in normal 
daylight, and it will be seen that a feature has 
been made of good illumination, which is a 
departure from the generally. accepted idea 
that heat treatment shops should be poorly 
illuminated to help the visual determination of 
temperatures. After dark the shop is arti- 
ficially illuminated by fluorescent tubes, which 
give illumination about equal to that of day- 
light at the working plane. 

The furnaces are arranged in a straight line, 
and are served by a runway and pulley block 
over the centre line of the working area of all 
except the muffle furnace on the extreme right, 
which has been set back to allow access through 
the door. To ensure a comfortable working 
height for the tool hardener, the furnaces are 
sunk into the shop floor so that the furnace top 
is at a convenient height for operations, the 
actual height from floor level to the top of the 
furnace being 2ft. 6in. The oil and water 
quenching tanks shown in the foreground have 
been similarly arranged. 

In the sequence of operations, the initial 
preheat is carried out in the furnace on the 
extreme left, which is of the forced air circula-_ 
tion type. The tool is then transferred to the 
next furnace in line, which is a salt bath of 
refractory material (sillimanite) in which the 








ment.” 


heating is done by immersed electrodes. Thence 
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the tool is transferred to a similar salt bath 
operating at the hardening temperature of 
1230 deg. to 1300 deg. Cent., according to the 
type of high-speed steel being treated. These 
two salt baths are 24in. deep and have a dia- 
meter of 13in. The rectangular quench salt 
bath for the next operation is 24in. by 18in. 
deep, to allow sufficient capacity for the accumu- 





the large second hand of the electric clock by 
which the immersion times in the hardening 
bath are regulated. 

The pyrometers are base-metal thermo- 
couples, with the exception of the one for the 
hardening bath, which is the standard optical 
type supplied by Elliott Brothers. The indi- 
cators, with two exceptions, are fitted with 





Fic. 1—HEAT TREATMENT SHOP FCR TOOLS 


lation of treated tools which arises at this stage. 
This bath is heated by two pairs of electrodes, 
and the inner casing is of mild steel plate. 
After quenching the tools are allowed,to cool 
on @ perforated stillage, which has a tray under- 
neath to catch any molten salt, and they are 
then passed through a hot swill to remove 
deposited salt. The final operation is that of 
secondary hardening, again carried out in a 
hot air circulating type of furnace. 

The two furnaces shown on the right are a 
salt bath furnace (similar to the quench bath 
described above) used for carburising and an 
electric muffle furnace with controlled atmo- 
sphere. The latter has a Venner time switch 
in the circuit, switching current on and off at 
predetermined times. The uptakes carrying 








FIG. 2—CONTROL PANEL 


the fumes from the salt baths are led to a 
common duct and thence through the roof. 
The output of these two furnaces is dealt with 
in quench tanks of 400 gallons capacity, 
situated immediately opposite, and a cooling 
system is incorporated in the oil circuit of the 
tanks. 

It was considered that a central control 
panel, situated at a convenient point, would 
best serve the requirements of the lay-out, and 
* Fig. 2 shows this control panel. It has been 
sited opposite the hardening and quench baths, 
which can be regarded as the nerve centre of 


automatic temperature control. 


shown that the bath can be regulated success- 
fully by adjusting the tap changes on the trans- 
former. The other exception is the hardening 
bath, and here, again, adjustment to the’ work- 
ing temperature is controlled manually from 
the transformer. Two recorders are fitted, as 
will be seen, and these work in conjunction 
with the secondary hardening furnace and 
carburising salt bath indicators. Master 
switches, which can be seen on the panel, under 
the indicators and recorders, allow of the fur- 
naces being switched off and on without recourse 
to the main switch behind the furnaces and 
transformers. Red and green pilot lights, 
denotigg supply on and furnace alive respec- 
tively, are also provided. 

The sub-station, protected by a grille, is 





the lay-out. The engraving does not reveal 





seen on the left-hand side of Fig. 1. It con- 


It was not 
thought necessary for the preheat salt bath, 
which is not operating at a critical temperature, 
to have this refinement, and experience has 





sists of a 750-kVA transformer supplied through 
6-6-kV ring main stepping down to a four.wip, 
440 volts distribution board, and the sub-station 
components are of a type standardised for tha 
particular works. The high-tension switchgea 
consists of an oil switch controlling the trang, 
former, which is of the oil-filled, naturally 
cooled, outdoor type, and two ring main 
isolators, both of which are normally closed, 
The ring main is split up at intervals by 
oil circuit breakers with suitable protegt. 
ing features, and, generally speaking, feeder 
switches and feeder isolators are provided fop 
alternative sub-stations. The switchzear jg 
of 150 VA rupturing capacity, of the metal-clad, 
compound-filled, bus-bar type, with vertical 
isolation. The low-tension distribution board ig 
of the metal-clad type, individual outgoing 
circuits being protected by switch fuses or g 
combination of switches and fuses, according 
to their size. The fuses are of the totally 
enclosed, high-rupturing capacity type. The 
supply to the individual control pillars is taken 
from bus-bars mounted above them, individual 
circuits being protected by fuses at the connec. 
tion to the bus-bars. The supply io the 
fluorescent lighting units is also taken from 
these bus-bars. 

The furnaces—Fig. 3—-were supplied by the 
Electrig Resistance Furnace Company, Ltd., 
the control panel and pyrometer equipment by 
Electrofio, Ltd., and the salts for the various 
salt baths by Edgar Vaughan. The high. 
tension switchgear was made by the British 
Thomson-Houston Company, Ltd., the trans- 
former by Electric Construction Company, Ltd., 
and the low-tension switchgear by the English 
Electric Company, Ltd. The erection of the 
plant and the installation of the electrical equip. 
ment was carried out by the staff of the Chief 
Mechanical Engineer’s and Electrical Engi- 
neer’s department. We are indebted to Mr. 








Fic. 3—-SALT BATH HARDENING] FURNACES 


C. E. Fairburn, M.A., Acting Chief Mechanical 
Engineer of the L.M.S., for the foregoing 
information. 





= 





From Hicuway to Proucs Lanp.—The harvest 
now being gathered in the State of Ohio has been 
made possible by the co-operation of the State 
Department of. Highways, which loaned tractor 
equipment and workers. More than 900 acres a 
day were ploughed, disked and harrowed in forty- 
seven Northern and Central Ohio counties. Not 
less than 9000 acres of rich Ohio farm lands which 
otherwise would not have been tilled in time for 
planting corn were ared by. Highway Depart- 
ment equipment and men within ten days. This is 
thought to be the first time private farms have been 
so aided in the United States. 
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Markets, Notes and News 


The prices quoted “herein relate to bulk quantities. 


Swedish Industrial Development 


The war has forced Sweden to try to pro- 
duce within her own territories some of the products 
which she was formerly able to import or to evolve 
substitute products for them, states The Anglo- 
Swedish Review, the organ of the Swedish Chamber 
of Commerce for the United Kingdom. In order to 
keep tho wheels running in many factories, it has 
been necessary for Sweden to start manufacturing, 
among other things, machines and tools which were 
not previously made in the country. The big 
Swedish electric company A.S.E.A. some time ago 
completed a plant for the manufacture of electric 
welding machines of all kinds. While certain types 
of welding machines, as well as other welding equip- 
ment, have been produced in Sweden for many 
years, welding machines of large types have not been 
jnanufactured before. The machines which have 
been designed by the company are stated to possess 
a number of technical improvements which make 
them superior to earlier imported models. The 
factory is manufacturing no less than 500 different 
types for practically all kinds of welding. The 
Lindholmen shipyard of Gothenburg recently 
launched a motor liner, the ms. “ Suecia,” of 
7400 tons deadweight, for the Swedish Johnson 
Line. An unusual feature of the ship is that she 
will be equipped with a reversible and adjustable 
propeller. This ship will be the largest ocean-going 
vessel that has been provided with a propeller of 
this kind. In recent years a number of Swedish 
tugs, mine-sweepers, and auxiliary vessels have 
been equipped with propellers of this type, with 
satisfactory results. The ‘‘ Suecia ” is @ combined 
cargo and passenger carrier and a sister vessel of 
the “ Argentina,” previously delivered to the 
Johnson Line by Gotaverken. The propelling 
machinery will be installed by Gotaverken, and will 
develop 8600 IL.H.P. It is estimated that it will 
ive the vessel a speed of 17 knots fully loaded. 

other vessel for the Johnson Line was recently 
launched at the Kockum shipyard of Malmo. This 
latter ship is the ‘‘ Ormoco,” a cargo and passenger 
carrier of 7900 tons. The Eriksberg Shipyard, of 
Gothenburg, recently launched a motor liner of 
6150 tons deadweight for the Transatlantic Shipping 
Company. This vessel, the “ Bullaren,” is of the 
shelter deck type. The propelling machinery con- 
sists of two single-acting, two-stroke, directly 
reversible ‘‘ solid injection’ diesel engines of the 
“Trunk ” type, developing together 5100 I.H.P. 


The Pig Iron Market 


The general situation in the pig iron market 
is satisfactory, and, apart from hematite, there is 
no great stringency apparent. So far as the ordinary 
descriptions of foundry pig iron are concerned, the 
demand keeps the producing works well employed, 
although it would be possible to meet a heavier 
demand than the blast-furnaces are experiencing. 
In the hematite market hopes are still centred upon 
larger supplies of high-grade ore from North Africa, 
but although supplies have been received from there, 
the quantities have not been sufficient to make any 
marked impression upon the position, and the 
Control restricts the use of this description to cases 
in which no other kind of pig iron can be satis- 
factorily utilised. The heavy engineering foun- 
dries are fully engaged on Government work, whilst 
the jobbing foundries also are busy, principally in 
making castings for the war effort.. Although low- 
phosphoric pig iron and refined iron is being exten- 
sively used as a substitute for hematite, the supply 
position seems somewhat easier and the Control is 
allocating weekly quantities of medium and low- 
phosphoric pig iron to consumers, and is adopting 
the same method of distribution in the case of 
hematite. The Control sees to it that the foundries 
engaged on Government work are kept fully supplied 
so that there is no decline in the production of 
urgently required materials. High-phosphoric iron, 
which is in liberal supply, is being used extensively 
for many p ses for which before the war it was 
not considered suitable, but there is a limit to the 
uses to which this description can be applied in 
foundry mixtures, and the demand does not fully 
absorb the production. The light castings foundries 
which normally are the chief users of this kind of 
iron experience no difficulty in obtaining their full 
requirements, but it has not been found possible 
fully to incorporate this branch of the industry in 
the war effort. A number of light castings firms, 
however, are engaged in making castings required 
for Service needs, and recently this branch has been| 
better occupied than since the war commenced. 
Recently the supply position of the high-phosphoric 
qualities of pig iron has been so good that it has 
been possible to lay # number of blast-furnaces idle’ 
for repairs and relining. 


Export quotations are f.o.b. steamer. 


Scotland and the North 


The Scottish steel works are meeting the 
tremendous demand, but are able to maintain full 
supplies to consumers engaged upon essential work. 
The shipyards continue to call for huge tonnages 
of plates and recently the emphasis has been upon 
the thinner sorts. The sheet makers are assisting 
in meeting this request by producing big tonnages 
of thin plates. There is a strong demand for light 
and structural sections, but the heavier descrip- 
tions are not more than in moderate request. 
The quantities of alloy steel passing into con- 
sumption are probably unprecedented, but there 
are few s of stringency in the market, since the 
Control has devoted its efforts to increasing the 
output of this description. Although the bar 
iron makers have been fairly busy recently, the 
demand is not to be compared with that for steel 
bars. Many cases of orders having been diverted 
from steel to iron have been heard of lately, owing 
to the earlier delivery dates obtainable for the latter 
description. Marine engineers in Scotland are prac- 
tically all engaged to capacity, and their require- 
ments of steel are an outstanding feature of the 
position, whilst some important orders for plates 
have been placed by locomotive builders. A hea 
volume of business is passing in steel bars, although 
the call for ferro-concrete bars, which was a feature 
of the market not long ago, has fallen off con- 
siderably. The engineering industry is taking big 
supplies of large-diameter bars, whilst the re-rollers 
are experiencing an insistent call for the smaller 
sizes. Recently some irregularity has been notice- 
able in the Lancashire market as regards delivery 
conditions and some works appear to be better 
situated than others. The demand for alloy steel 
has been maintained at a high level and big quan- 
tities are passing into consumption by the aircraft 
and armaments manufacturers. The collieries 
eontinue to take big quantities of props and arches, 
but the makers are able to maintain a continuous 
flow of supplies. The steel works on the North- 
West Coast are operating at capacity. in meeting the 
demand of the war industries: They have well- 
filled order books and their output for the next few 
months is earmarked. 


The North-East Coast and Yorkshire 


Now that the holidays are over the steel 
works on the North-East Coast are able to devote 
their maximum efforts to maintaining supplies to 
consumers engaged in meeting essential war needs. 
The raw materials position is entirely satisfactory 
and, so far as can be seen, is better than at any time 
during the past two years. The semi-finished steel 
position has been quite good for the last month or 
two and the re-rolling industry is receiving all the 
billets and sheet bars that it needs. The billet 
position, in particular, has been improved lately 
by the Control’s action in diverting some produc- 
tive capacity that was formerly engaged in making 
sheet bars on to billets. Good quantities are reach- 
ing English works from South Wales, as well as 
from English producers. Although the output of 
sheet bars is less than even a few weeks ago, the 
sheet makers are not experiencing any shortage in 

plies. If there is any tightness in the semi- 
finished position it is in dat billets, although this 
is generally thought to be a temporary phase. 
The re-roliers have heavy order books extending to 
the end of the year and beyond, and the Control is 
adequate arrangements to cover their 


requirements of semi-finished steel. The plate 
porition is tight and most of the works ing 
this class of material have congested order books. 


Large quantities are required by the shipyards, 
the wagon and tank makers and heavy engineers. 
Most of the sheet works also have substantial 
contracts in hand for thin plates. The demand for 
structural steel is maintained at a high level and 
arises largely from Government contracts. Most of 
the works producing sections are fully employed 
and have enough work in hand to keep them busy 
until well into the first quarter of 1944. The 
demand for steel bars is strong and large tonnages 
of the larger sizes are passing into consumption. 
All the Yorkshire steel works are fully © now 
that the holidays are over, and practically all 
departments are equally busy. The call for basic 
steel is unrelaxed, and there is a continuous demand 
for acid carbon steel which is straining the resources 
of the producing works. The volume of business in 
heavy structural steel does not noticeably improve, 
but the demand for the lighter sizes is keeping the 
producing works operating at capacity. It is not 
‘easy to place orders for sheets for delivery before the 
fourth period, and many of the works are booked 
up until early next year. The sheet makers, how-. 
ever, are well situated so far as their supplies of 





sheet bars are concerned. 





Unless otherwise specified home trade quotations are delivered f.o.t. 


The Midlands and South Wales 


The Midland iron ‘and steel industries have 
now settled down following the holidays to a spell 
of very intensive working. In practically all 
departments of the industry the demand for 
materials arising from the war shows signs of 
gathering volume. Here and there, it is true, there 
is a slight slowing down of activity, but this is 
generally due to some temporary cause, and does not 
affect the outlook of the industry as a whole. There 
is no change in the steel plate position. The works 
producing this class of material, one and all, are 
operating at capacity, and their whole production 
is mortgaged until well into next year. For a little 
time now there has been a particularly heavy 
demand for thin plates, and the sheet makers have 
done much to meet this call. The shipyards are 
the heaviest consumers, as they have been for 
many months, but good quantities are also passing to 
the tank makers, wagon builders, and the heavy 
vanes industry. There has also been a con- 
siderable business in plates for locomotives. A 
heavy volume of business is passing in steel bars, 
and although there has been a strong demand for 
some time for the larger diameters, lately there has 


‘VY | been some increase in the call for small steel bars, 


which has kept the re-rolling works actively engaged. 
The demand for reinforced concrete patton ° 
but there is less pressure in this department than 
there was @ month or tWo ago. There is a steady 
and strong request for alloy steel from the aircraft 
and armaments manufacturers, as well as from the 
machine tool makers. The volume of business in 
structural steel has been maintained at a high 
level for a long time, and there seems little likelihood 
of there being any immediate decrease... The demand 
for heavy joists and sections, however, has little 
life in it, and interest in this department centres 
principally upon smaller sizes. Great activity 
characterises the South Wales iron and steel 
industry. The tinplate works are fully employed, 
so far as the regulations permit, but export business 
remains at a minimum. There has been some 
improvement in the demand for tinplates in the 
home market, the principal call being for unassorted 
tinplate base uncoated plates. There has been a 
rather weak demand for terne plates and only a 
moderate business has passed in black plates. The 
makers of cold rolled strip are fully occupied, and 
the sheet mills are assured of busy conditions until 
well after the end of the year. 


Tron and Steel Scrap 


The scrap market seems to be throwing off 
the rather apathetic conditions which have ruled 
for the last week or two, largely as a result of holiday 
influences. The character of fhe demand, however, 
does not appear to have changed, and consumers are 
still anxiously seeking the heavier and better classes 
of scrap. There does not appear to have been any 
a in the heavy consumption, and Mr. 
George Hicks, Joint Parliamentary Secretary to 
to Ministry of Works, in ina’ ating a scrap drive 
in Berkshire, said the 450,000 tons of railings had 
gone to the steel works, and that 2,800,000 tons of 
scrap had been collected, but the reserves held were 
still small, and they must not pause in the task of 
getting scrap to the mills and foundries. Mr, H. W. 
Secker, Director of Scrap Supplies, Iron and Steel 
Control, said that 1000 tons of scrap an hour were 
being used and that heavy scrap was urgently 
needed. It is understood that the imports of scrap 
have ceased. There is, however, a strong demand 
for the better grades of steel melting scrap. Wagon 
labels have been issued with greater freedom of 
late. Good heavy mild steel scrap, cut to furnace 
and foundry sizes, is still scarce, and consumers 
readily pick up any parcels coming on the market. 
A considerable business is passing in bundled steel 
serap and hydraulically compressed steel shearings, 
and the demand is sufficient quickly to absorb the 
whole output. There is no scarcity of mild steel 
turnings, but at the same time the heavy and pre- 
pared grades are steadily taken up. Other qualities, 
rticularly bushy turnings, are in poor request. 
ecently consumers have shown more interest in 
compressed basic bundles, and on the whole the 
demand for this description is satisfactory. Recently 
the volume of business in this quality has improved. 
Heavy cast iron in large pieces and furnace sizes 
has attracted more interest of late, and consumers 
are not finding it so easy to cover their requirements 
as even a few weeks ago. Only limited quan- 
tities of light cast iron scrap are available, and there . 
is an active business in parcels that come on the 
market. Heavy machinery cast iron scrap is in 
good demand, and an active business is passing 
with the foundries. In fact, most descriptions of 





cast iron scrap find a ready market. 
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Notes and Memoranda 





Rail and Road 


+ 

Cure ComMPLETES A Bripce.—A bridge which 

has been under construction for approximately 

seven years across the Bio-Bio River, near Con- 

cepcion, Chile, has been brought into service. It 

connects the Santiago and Concepcion highway 
with the Province of Arauco. 


BrittsH Cotumsra’s New Brivce.—A new 
high-level bridge with a 24ft. roadway has been 
built for traffic across the Peace River, between 
Dawson Creek and Fort St. John. It will replace 
two temporary bridges that were carried away by 
high water. The bridge is one of the many under- 
takings in connection with the construction of the 
1600-mile Alaska Highway. 

German Locomotives For TuRKEY.—Fifteen 
austerity locomotives have been delivered by 
Germany to Turkey under the trade agreement made 
some months ago. Also in accordance with the 
Turkish-German trade agreement, 150 wagons 
have arrived at-Istanbul from Germany. Negotia- 
tions between the two countries are reported for the 
supply of an additional 15 locomotives and 500 
wagons. Meantime, Turkey has taken delivery of 
five locomotives from the U.S.A. 


Furt Economy on THE Rarmways.—Repre- 
sentatives of the Railways’ Fuel Efficiency 'Com- 
mittee recently met the Fuel Efficiency Committee 
of the Ministry of Fuel atid Power, and plans were 
discussed for a still greater drive for fuel economy 
which the railways are hoping to make in the coming 
winter. It was announced that a meeting to 
inaugurate the new drive is to take place towards 
the end of September. Sir James Milne, Chairman 
of the General Managers’ Confetence, will preside, 
and Major Lloyd George, Minister of Fuel and Power, 
will address the meeting. 

Cuicaco Rartway History.—Ten tons of general 
office records and correspondence of the Chicago, 
Burlington and Quincy Railroad for the period 
1850 to 1887 have been deposited with the New- 
berry Library, Chicago, so that details of the crea- 
tion and development of the railway will be available 
to qualified students and writers. Railway Age 
says that these records include co mdénce of 
the pioneers who founded and built the railway and 
directed its policy during its first thirty-seven years, 
as well as files relating to the construction, opera- 
tion, and finance, and many items of local and 
biographical interest. It is believed that the records 
will provide enlightening and in many instances new 
commentaries on the economic beginnings of the 
country, as well as on the social customs, the level 
of technological knowledge, and the business 
strategy of those early days. The records contain 
details of the Burlington’s origin in the little 
12-mile Aurora branch railway; the formation of 
the Chicago, Burlington and Quincy, through the 
consolidation of several Illinois lines; the exten- 
sion to the remgpe $7 River in 1855; the origin 
and construction of the Hannibal and St. J h 
line, first to reach the Missouri River in 1859; the 
extension of the main line across Iowa during the 
difficult periods immediately p ing and follow- 
ing the Civil War ; the construction of the Burling- 
ton line across Nebraska to reach Denver in 1882 ; 
and the building of the Twin Cities line to St. Paul 
in 1885-86. 

Air and Water 

Crewe May Have an Arrport.—The Cheshire 
County Council is promoting a scheme to provide 
for a terminal airport at Crewe. If it goes through, 
the railway station and the airport would be linked 
directly by a subway, which would facilitate the 
movement of passengers between station and 
aerodrome. 

AUSTRALIAN Hypro-Exectric Progect.—The 
construction of the largest hydro-electric scheme in 
Australia on the Snowy River is scheduled as a first 
post-war project. At an estimated cost of £11 
millions, the scheme is expected to produce power 
and distribute it by grid system over Victoria and 
New South Wales. 

VENEZUELA AS AN Ori CountTRY.—The war has 
done much to increase the Venezuelan petroleum 
industry. A record in oil production was achieved 
in 1941, with output soaring to 33,353,770 metric 
tons, thus placing Venezuela second among the 
world’s oil-producing countries. The 1941 pro- 
duction represented an increase of 21-5 per cent. 
over the 1940 output. 

“Bre” Hancars.—It is claimed that the 
U.S.A. Navy is building “ blimp” hangars which 
are the largest structures ever to be built entirely 








of timber. In plan they have overall dimensions 
of 1060ft. by 297ft., and a clear, unobstructed 
interior area of 1000ft. by 237ft., with a clear height 
of 153ft. The roof decking is 2in. plank, which is 
covered with composition roofing. The floor is of 
concrete. 


Miscellanea 


Cusa To Provips Nicket.—It is reported that 
the large deposits of low-grade nickeliferous iron 
ores blanketing the wooded plateaux of North- 
Eastern Cuba are to be treated by a complicated 
process to yield nickel for armour plate and other 
special steels which are required for the war effort. 

CanaDA AND SyntHetic Russer.—July saw 
the beginning of operations at the Polymer Cor- 
poration’s synthetic rubber plant in Sarnia, Ont., 
when crude styrene was manufactured by the Dow 
Chemical Company of Canada. Within a few weeks 
a distillation unit is expected to be completed. 
Much of the Polymer plant is still under construc- 
tion and the styrene now being made will be 
utilised in the United States. 


Mica From Cryton.—The mica now being 
obtained from Ceylon has received a good report. 
Practically the whole of the output has been pur- 
chased for the requirements of the United Nations. 
Some of the Ceylon mica mines are reported to be 
producing mica equal to the best in the world, and 
when local labour has been better trained to trim 
and grade the mica, Ceylon should rank among the 
important producing countries. 

Bavxtre in AvustTratia.—There are ate 
supplies of high-grade bauxite in Australia, and if 
plant could be obtained from overseas the Common- 
wealth Government might initiate a plan to produce 
10,000 tons of aluminium a year in Australia. The 
estimated cost of establishing the industry is put 
at £3,000,000. So far, efforts to obtain the necessary 

lant, such ‘as electrical and smelting machinery, 
eee the United States have failed. 

Toe Late Mr. F. M. Batmey.—We regret to 
learn of the death on August 25th of Mr. Frederick 
Mandley Bailey, managing director of Sir W. H. 
Bailey and Co., Ltd., Albion Works and Ellesmere 
Foundry, Patricroft, Lancashire. Mr. Bailey, was 
the last surviving son of Sir W. H. Bailey and a 
grandson of the founder of the firm which was 
established in 1839. No doubt the total destruction 
by enemy action of the firm’s former premises in 
Salford had its effect on Mr. Bailey’s health. This 
destruction occurred in 1940, up to which date the 
firm had occupied land in Oldfield Road, Salford, 
for over 100 years. 

ENGINEERING Economics.—A course of three 
lectures and discussions on “ Engineering Econo- 
mics,” by Sir Frank Gill, will be held at the Insti- 
tution of Electrical i , Savoy Place, 
Victoria Embankment, W.C.2, on Tuesdays, at 
5.30 p.m., beginning September 21st, 1943. Outline 

Tlabus of the course :—September 21st, Lecture I : 

t is engineering? Engineering economics 
common to all engineers as regards necessity and 
form. Logical process of design in both preliminary 
and final stages. Elements of subject, data, and 
methods to be used, September 28th, Lecture IT: 
Designing plant to specific requirements, to be 
constructed on site. Preliminary examples. Specific 
examples. October 5th, Lecture IIIT: Designing 
plant to general i ts, as for manufacture. 
Specific examples. Fees: For the course of three 
lectures, 2s. 6d.; admission to single lectures, Is. 
Applications for tickets of admission to the course 
should be addressed to the Accountant, University 
of London, the Senate House, Bloomsbury, W.C.1, 
and marked “ Extension Lectures” on the cover. 
Tickets may also be obtained at the lecture room 
on the occasion of each lecture. 


THermorpiastic CaBLES.—In connection with 
the note on thermoplastic cables which appeared in 
our issue of August 20th, Mr. J. F. Kenure, managing 
director of Duratube and Wire, Ltd., Feltham, 
Middlesex, has written to us with the object of 
pointing out that the Cable Makers’ War Emergency 
Technical Committee does not embrace all manu- 
facturers of thermoplastic covered wires and cables. 
In the note it was stated that P.V.C. cables would 
give satisfactory service under most conditions as 
substitutes for war emergency rubber cables for 

eral wiring work. Mr. Kenure thinks that this 
statement may create a wrong impression, in that 
it seems to that P.V.C. cables are inferior 
products and only good enough for a short life 
under wartime conditions. Nevertheless, he seems 
to be in full agreement with the Committee in 








holding that there are some conditions under which 
P.V.C.-covered cables are not suitable substitutes 
for other materials, and that further investigation 
is desirable in order to develop their general uti}; 

for peacetime work. Mr. Kenure maintains that 
in doubtful cases, intending users of P.V.C. cables 
should seek the advice of the Cable Planning Officgy 
of the Ministry of Supply, and that the existence of 
a private advisory y can only create confusion, 


Puastic WarTER Pires.—Canada is now many. 
facturing plastic pipe in sizes up to lin. diameter 
Plastic pipe has been used as underground water 
pipe in the United States, and diameters up to gin, 
are expected in the near future. Among its advan. 
tages are its light weight, which is only about 
18 per cent. of that of cast iron pipe of a similar 
wall thickness. Freezing of water within the pipe 
does not occur, and the pipe is immune to corrosion, 
It can be tapped and threaded in a similar manner 
to metal pipe. 

A Wetpep Carmyey Sracx.—The engineers of 
a U.S.A. war factory made welding history when 
they constructed two urgently needed chimneys 
of steel. The stacks, each 150ft. high and 5ft. in 
diameter, were erected in one-third less time than 
normally would be required. Made of low-carbon, 
tin. steel sheets, the stacks were built in 5ft. sections 
weighing approximately 850 lb. each. For the first 
100ft. of i ation, two sections were welded 
together in the shop, then erected as a single unit 
and welded in position. During the last 50ft., 
however, each 5ft. section was mounted separately, 
to simplify handling operations. All joints were 
fillet welded and approximately 1200 1b. of in. 
electrodes were used. 


Personal and Business 


Lorp DuptEey Gorpon has been elected a director 
of Hadfields, Ltd. 

Bourrers Broraers anv Co., Ltd., inform us that 
their London office has been transferred to 64, 
Drax Avenue, Wimbledon, S.W.20 (telephone, 
Wimbledon 2295-6). 

C. A. Parsons anv Co., Ltd., have opened an 
office at Litfield House, Litfield Place, Clifton, 
Bristol, 8, and have appointed Mr. J. L. Packard 
as representative for the area. 








Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 

Association of Public Lighting Engineers 
Wednesday and Thursday, Sept. 22nd and 23rd.—Inst. of 
Mechanical Engineers, Storey’s Gate, Westminster, 
8.W.1. Two day conference. 


Association of Special Libraries and Information Bureaux 

Saturday and Sunday, Sept. 18th and 19th.—Royal Society, 
Burlington House, Piccadilly, W.1. Annual con- 
ference. 10.30 a.m. (Saturday and Sunday). 


Institute of Economic Engineering 
Sunday, Sept. 12th.—Waldorf Hotel, Aldwych, W.C.2. 
“* Laminated Steels,’ Mr. Gardner.’ 2.30 p.m. 


Institute of Marine Engineers 
Tuesday, Sept. 14th.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, 8.W.1. Presidential 
Address, “ rience Teaches: An Account of 
Some Difficulties Experienced with Machines and 
Men, with Some Reflections Thereon,”’ Eng. Vice- 
Admiral Sir George Preece. 5.30 p.m. 
Institution of Production Engineers 
Friday, Sept. 17th— Western Section: Grand Hotel, 
Broad Street, Bristol. ‘‘ Quality Control,” K. W. 
Macartney. 6.30 p.m. 
Junior Institution of Engineers 
To-day, Sept. 10th.—39, Victoria Street, Westminster, 
8.W.1. “The New Civilisation in China,” C. A. 
Middleton Smith. 6.30 p.m. 
Friday, Sept. 24th.—39, Victoria Street, Westminster, 
a i er yy Illumination in Factories and 
Workshops,” P. J. Waldram. 6.30 p.m. 


Royal Aeronautical Society 


Wednesday, Sept. l5thGrapvuatss Srcrion: 4, 
Hamilton Place, W.1. ‘ Aircraft Woods,” Mr. 
Nelhersh. 7.30 p.m. 


Wednesday, Sept. 22nd.—GrapuatEs’ AND STUDENTS’ 
Section: 4, Hamilton Place, W.1. Informal talk 
by Sir Frederick Handley Page. 6.30 p.m. 


Society of Individualists 


Thursday, Sept. \6th.—College of Preceptors, Blooms- 
bury Square, W.U.1. ‘‘ Culture and Liberty,” Sir 
J. Martin-Harvey. 2.30 p.m. 









